





























VOL. 12, No._24 


i -4 
WEEKLY. ) 


A JUURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN 








NEW YORK, THURSDAY, JUNE 20, 1889. 





COPYRIGHT 1889, BY 





A New Pipe Cutting and Threading 
Machine. 


Curtis & Curtis, of Bridgeport, 
have just placed on the market a new pipe 
cutting and threading machine, which we il- 
lustrate herewith. It is arranged to cut off 
and thread all sizes of wrought-iron pipe 
from 24 to 12 inches inclusive—a range of 
sizes which is unusually great. The machine 
occupies a comparatively small floor space, 
and this enables long lengths of pipe to be 
handled in the 
possible room. The general 
principle is the same as in 
the smaller sizes of pipe 
machine for hand or power 
made by this firm—a die 
carrying gear, supported in 


smallest 


a casing or shell, with the 
pinion imbedded in its side. 
On the back of the gear is 
placed a lead screw, of the 
same number of threads to 
the inch as the pipe to be 
cut, which engages with 
the brass lead blocks, shown 
on the side of the shell, and 
which work out or in by 
eccentrics. Thus the 
gear revolves in the shell it 
is drawn back into the cas 
ing by the lead screw, and 
the dies are brought onto 
the pipe. In operating the 
machine, the pipe is placed 
through the self-centering 
vise attached to the back 
of the machine, with the 
end to be cut against the 
back of the dies, and se- 
curely clamped by turning 
the hand-wheel shown on 
the top of the 
The dies are all open and 
adjustable to any variation 
of the fittings, by means of 
cams behind the dics on an 
annular ring, and they are 
set for the size of pipe to 
be cut, by turning the ring 
to the corresponding grad- 
uation. The difficulties at- 
tending so great a 


as 


machine. 


range 
are overcome by using two 
die carrying rings, which fit 
The 
larger one is shown in the 


into the large gear. 


machine, and contains six 
dies for threading all sizes 
of pipe, from 7 to 12 inch 
inclusive. The smaller fixture is shown by 
the side of the machine, and contains four 
dies for cutting all sizes from 24 to 6 inches 
A change from 2} to 12 inches is 
made in a few moments, by simply changing 


9 


inclusive. 2 
the fixture and the jaw steels. 

The advantages claimed for this machine 
are that it has unusually large range, requires 
he minimum of floor room, takes little 
power to run it, and is very simple in con- 
struction, 


ee 


Judging from the accounts received, the 
members of the Mechanical Engineers’ Society 


have met with a very cordial receptionin Eng- | 


land, and are likely to be afforded every pos 
sible opportunity for enjoying themselves, as 
well as for obtaining valuable information. 


AMERICAN MACHINIST PUBLISHING COMPANY. 
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Something for Pattern Makers. 
By P. 8. Dinekry. 


It is sometimes required to lay off an arc, 
the radius of which is given; but the radius 
may happen to be so great as to render it in- 
convenient to locate a center to strike the arc 
from—or the center may be inaccessible 
from various reasous; under these conditions 
the question arises what to do to get the are. 
The following is by no means new, yet it is 
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the square of half the chord, which is 4 ft., 
must be deducted from the square of the 
radius, which is 400 ft.—this will give 396 
ft., then extract the square root (4/) of 396 
ft., which is about 19.9; the formula is now 
reduced to v = R— 19.9, which means that 
19.9 must be deducted from R&R the radius 20 
ft.; this leaves , of a 
1.0167", or, say, 1,3,''-++, which is the required 
versed sine. 

Having obtained the versed sine of this 
arc, it is an easy matter now to strike the are 


foot; 7) of a foot is 


i 
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so little understood by pattern makers gen 
erally, that I think it worth while presenting. 
The all-important in this problem is to know 
how to get the point (, or the versed sine of 
are in Fig. 1 (page 2)—this must be calculated 
before anything can be done toward striking 
the are. Let us suppose the line A B to be, 
say 4ft., and to represent the chord of an 


are whose radius is 20 ft; it is required to 


strike this arc without using the center. By 
|}using the following formula from Moles- 


| simple; let us examine it. ¢ 


worth, the desired point can be obtained, 
v= R— 4/R* — (4c)*?. This formula need 
not scare the pattern maker who is not famil 
iar with algebraical expressions; it is very 
is the versed 
is what 
means that 


the chord. o 


The formula 


sine, 22 the radius, ¢ 
we want to get, 


} 
| 
| 
| 
| 
| 








it is done by cutting a piece of wood to an 
angle, two sides of which run from point C, 
and through A 2B, drive a wire nail at each 
point of A and B in the piece on which the 
arc is to be struck. It will be readily seen 
now, that, by keeping the sides of angle 
against A B,and moving it right and left, 
the arc can be traced by following witha 
lead pencil the point (. 
this is the same as many pattern makers are 
familiar with—that of using a square when 
working out a half-circle core-box. 

HOW LAY OUT THE THREAD OF 

FOR THE PATTERN. 
If the simplest way of doing anything be 


TO SCREW 


correct, it is always the best way. 
to show next the simplest way that I know of 
Let us 


for laying out the thread of a screw, 
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suppose a pattern for a worm pinion is to be 
made 4” diameter, with a single right-hand 
thread 1” pitch. 

First turn the pattern—which should be in 
halyes the diameter 4”, and the re 
quired length, say 6”, and do not destroy the 


-to to 
centers, because after the threads are cut the 
pattern can be returned to the lathe, and the 
threads sand-papered on a slow speed; a 
much better job can be done at sand-papering 
this way than otherwise. After turning the 
pattern, wrap a piece of paper around it, and 
cut to the exact length of 
circumference, and — also 
the length of pattern. 
After doing this, take the 
paper off and lay it flat, as 
The full 
laid off 


parallel to each other, and 


shown in Fig. 3. 


lines which are 


1 apart, represent the 
center line of thread, or 
pitch. After making these 


lines, take the paper and 
wrap it around the pattern 
again, and it will be found 
that the end marked 1 will 
meet the marked 
and 4 will meet 8, and 5 
will meet 6, and so on, thus 
making 


» 


one 


one continuous 
line when wrapped on pat 
ternagain; but, before glu 
ing the paper to the pat- 
tern, mark the thickness of 


the thread. Be careful 
when you have a_ right 
hand worm to make, thiut 
you do not make it left 
hand by running the lines 
the wrong way; | have 
seen this done more than 


once, On one oceasion the 
pattern was half finished ; 
on another, finished, before 
If it 
be a right-hana thread, the 
lines should run down to 


it Was noticed. is to 


ward the left-hand, as seen 
in Fig. 3; if it is to be a 
left-hand they should run 
down toward the right. 
When a double thread is 
required, instead of. start 
ing to draw the lines from 
the first to. the 
from the 
second, as shown by dotted 
lines ingdig. will 
give a double thread, and, 
fact, any number of 
be obtained this If the 
angle of the thread is increased twice, two 


division 
corner, start 


38—this 

in 
threads can way. 
threads are the result, if three times, three 
until the of 
threads are so many, and the angle so great, 


threads, and so on number 
that we cease to call it a worm, and begin to 
name it a spiral gear. 

It will probably occur to some minds that, 
if glue be used to fasten this paper to the pat 
the the glue will stretch 
it so as to make the ends that meet lap over; 
this would make a slight difference in the 
pitch, but it would be so little that it would 
make no practical difference; but this can be 


tern, moisture of 


avoided, and the ends need not be allowed to 
Instead 
of spreading the glue over all the surface of 


lap over, if a little care is exercised, 


the paper, put a little on the two ends that 





| 


join, and also here and there on the surface; 
then lay the paper flat and roll the pattern 
carefully on it, the pattern gathering up the 
paper around it as it is rolled. Of course 
these are minor details, but if a spiral gear is 
to be laid out this way—and it can be—the 
two ends of the paper should meet exactly. 


—_——_ ae — 
Details of Sweet’s 16-Inch Engine 
Lathe. 


By Pror. C. I. Kina. 
III. 
The transverse section A B, Fig. 16, which 


°. 
is between the gear train and reversing cam, 
of attaching the hand 


The steel cylinder C 


shows the method 
lever to the device. 
has the projecting arm A, which terminates 
in the hub /, in which the grooved half ring 
p is placed. <A hole is drilled, through C, 
which fits a pin shown in dotted outline at 2, 
Fig. 16, and ?’, Fig. 17; also previously 
shown at P, Fig. 18. A second pin, perpen- 
dicular to the axis of (, receives the handle 
H, and allows it to be raised over and lowered 
The 


bevel gear G, Fig. 16, is that one previously 


into the notches V, Figs. 16 and 17. 


described as having a square hole in it, and 
receives a similar wheel on either side of it. 
In Fig. 18 we have a longitudinal 
through the end of 
section of the wheels W, with which they 


section 


the screw, and a part 


work, 
shows the method of fixing an invariable re 


In Fig. 19 a transverse section ( D 
between the wheels themselves and 
Three fixed keys are placed—one 
hub of the next 
wheel, and one in the second wheel ; each of 


lation 
the screw. 
in the screw, one in the 
the gears 1, 2 and 8 will slide endwise on its 
key. 
they will all slide together, so that the edges 
The 
pin P is fitted to a hole in the end of the 


Owing to the dish-shape of 2 and 3, 


of their rims are in the same_ plane. 


screw, but has an inclined plane milled at its 
inner end. 
They are placed in holes drilled, 
No. 2 and 3 
When in the 
position shown, the withdrawing of pin »’ 
will force them out, and, of course, hold No. 
1 tightly in place. To than 
getting in mesh at the 


On this plane three round pins 
p'’ rest. 
one each in the hubs of the 
gears, and one on the screw. 


prevent more 
one of these gears 
same time, avery neat arrangement is pro 
vided, which, for simplicity, cannot be easily 
excelled. Twosmall rims, conical at each end, 
is nearly all there is of it. They are shown 
in position at p’ and p” at Fig. 18. In length 
they are equal to the thickness of the hubs 
of the wheels 2 and 3, plus the height of one 
of the length is 
provided for by countersinks ¢ ¢€ ¢ ¢, 
drilled on the 
wheel, and also on the outside of the screw. 
It will be seen that the pin p’ 
the countersink of the screw, and that wheel 
No. 3 cannot be moved endwise. Also that 
No. 2 is held in the same way by pin p’, but 
by pushing in pin 2, No. 1 gear can be moved 


cones. This excess of 


inside of the hubs of each 


is shown in 


until its countersink is under p’; then any 
effort to move No. 2 will force the pin out, 
and No. 2can be put in place, and No. 1 
cannot be moved again until No. 2 is brought 
back. 

method, 
for the and of the thrust collar is 
shown in this figgre at B. A short hub // 
is on the back side of gear No. 8, into which 


No. 3 can be moved by the same 
A section of the main journal box 
screw 


the end of box projects far enough that the 


screw is not uncovered when the gear is in 
use, and is thereby protected from dust 


How I Got There. 


sy GEO. GUNTZ. 


This means that 1 conveyed steam twenty 
five hundred feet with a loss of only one and 
a half pounds pressure, after taking from the 
line of pipe four connections to supply four 
other engines and a heating coil. 

About a year and a half ago my services 
were called into requisition to make plans for 
a new packing house for a powder mill. 
You know how a powder mill is arranged? 
Oh, you don't! Well, I will tell you how 


this particular mill was. In the ordinary 
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mill the ingredients are mixed and ground 
at the same time, and in the same machine, 
then pressed and grained in two different ma- 
chines, and then dried and glazed in another 
machine, making four machines to six pro- 
ces-es; but in this mill all these processes 
were performed in independent machines; so 
for this reason, and the 
axiom that for safety it 
is a good policy to keep 
fire from powder as far —= Al 


onl 
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the dry house in another building, each run 
by an engine supplied with steam from a 
|set of boilers about four hundred feet away; 
but it became necessary to change the loca- 
tion of these buildings, on account of a new 
| railroad running too close to them, and since 
new buildings, as well as new machinery, 





as possible, and scatter 
your buildings over as 
much ground as cir- es 
cumstances permit, our 


boilers were at one end 


bal J 
+ 


of the system, while the 
stretched 





whole 
twenty-five hundred 


out 5 = 


feet. eae 


Of the processes in 1 


this mill, first comes 


— 





, 
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the mixing, then the 
grinding, pressing, SOMETHING 
graining, drying, glaz- 

ing and packing, in the order named. In 
the mixing and grinding process there is 
not much danger of an explosion, as the 
material is usually very wet; and in this 
mill some of the grinding mills are not 
more than twenty-five feet from the boiler 
over one hundred 
feet away, the dry house is seven hundred, 
the first glazing or packing house is thir- 
teen hundred, the second, third and fourth 
are each four hundred feet apart, making 


house, but the press is 
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had to be built, it became desirable to lessen 
the danger from fire by removing these two 
departments further from the boilers; in 
fact, putting the boilers all in one house, and 
, also to reduce danger to the whole system by 
dividing the glazing department into four 
buildings, instead of one. 

Each of these buildings was supplied with 
machinery, and an engine to run it. 

In the dry house—which made the fifth 
building—I put an 8x10 automatic engine, 
and in each of the packing houses a 
7x8 engine of the same make. 

I started from the boilers with a 
six-inch pipe, and ran seven hundred 
feet to the dry house; into this pipe 
I put five sleeve expansion joints, each 
taking the expansion of one hundred 
feet of pipe, and the remaining two 
hundred feet was taken up by four 
bends. 









I built a stone pier 
about the middle of 
hundred feet 
length, between the 
expansion joints. In 
four of these 
built anchor bolts, 
and the pipe was 


each 


were 








clamped to these 
piers and held rigid, 
so that the pipe 
could expand longi- 
tudinally in both 
directions from the 
pier, and the ends 
move in and out of 
the expansion 
sleeves. Under the 
dry house floor I 
put a receiver 30 
inches by 10 feet ; 
this also clamped 
rigidly to a 
foundation; the six- 
inch pipe connected 
to one end, and out 
of the side I took the 
supply pipe for the 
engine and _ heater, 
and to the other end 
was 


stone 


connected a 





we five-inch pipe, six 
hundred feet long— 








Fig. 19 


This arrangement preve 
putting either gear in contact 
until both others are out, 
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the last twenty-five hundred feet from the 
boiler house. 

The press is run by a 15x30-inch engine. 
So far the plant was to be left in its original 
place and condition, the old glazing and 
packing department was in one building 
(which usually contained ten tons of dry 
powder undergoing the process of glazing), 





Fig. 18 


(I also connected a 
trap to these receiv- 
ers, to take conden- 
sation, which I did 
propose to return to 
the boilers, but this 
part of the scheme 
was not carried out) 
—to the first pack- 
HE, ing 








house, where 
placed a re- 
ceiver twenty-four inches by nine feet, with 
similar connections, then a four-and-a-half- 
inch pipe four hundred feet long carried the 
steam to the second packing house, to a re- 
ceiver 24 in, by 8 ft., thence by a 4-inch pipe 
four hundred feet long to the third packing 
house to a 24. inch by 7 ft. receiver, and with 


was 


|a 8-inch pipe four hundred feet long to the | 
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last packing house, with a similar receiver, 
all connected the same as first.. The pipes 
and receivers were covered with asbestos 
cement, and when steam was turned on, and 
everything got warmed up, and the steam in 
the boiler had reached its normal pressure— 
60 pounds—the gauge on the last receiver 
showed 58} pounds. 

We started the five engines, and in a run 
of 24 hours there was a fall of only one-half 
pound pressure at starting, which condition 
held about seven minutes. Before these 
changes were made it required eleven cylin- 
der and one tubular boilers to run the plant; 
after they were made, it required only nine 
cylinder boilers. 

a? 
Literary Notes. 


A HISTORY OF THE PLANING MILL, With Prac- 
tical Suggestions for the Construction, Care and 
Management of Wood-working Machinery. By 
C.R. Tompkins. M. E. New York: John Wiley 
& Sons, 15 Astor place. 

There is but little literature on the subjects 
treated in this book, and those whose work 
lies in the line of wood-working machinery 
will no doubt welcome this little book. The 
author gives an account of the invention of 
the planing machine, and deals with its con- 
struction and management in a clear, logical, 
and very readable manner. The book is full 
of good advice and practical hints. The 
price is $1.50. 

PROFIT-SHARING BETWEEN EMPLOYER AND 
EMPLOYE. <A Study in the Evolution of the 
Wages System. By Nicholas Pain Gilman. New 
York and Boston: Houghton, Mifflin & Co. 

This is probably the most comprehensive and 
complete work which has yet appeared upon 
this subject. The accounts given of what has 
been done and is being done in the way of 
profit-sharing in many lines of industry, to 
gether with the historical treatment of the 
subject, being of value to all who are inter- 
ested in the subject. The fact is prominently 
brought out, that profit-sharing is no new or 
rare thing, as itis popularly supposed to be, 
but has been practiced in this and other 
countries for many years; being especially 
common in the more simple occupations in 
which the labor of men is appiied directly to 
the resources of nature—such as in the whale 
and other fisheries, and in farming. A large 
amount of information has been collated, and 
in many cases the experience of those who 
have tried profit-sharing is givenin their own 
words, and with the results, figures and per- 
centages. While all will probably not fully 
agree with the author in what he seems to 
expect would result from the general adop- 
tion of profit-sharing, yet no one will deny that 
he has made out a strong case in favor of the 
plan; and we think the book well worthy of 
perusal by all employers of labor, those who 
perform labor, and others interested in the 
solution of the problem relating to labor. It 
is published by Houghton, Mifflin & Co., 
Boston and New York. 





Robbins’ Hollow Mills. 


Though hollow mills have been used quite 
generally in some lines of manufacture for 
years, there are a great many shops in which 
nothing is known of them, and they are pow 
—for the first time, we believe—placed regu- 
larly upon the market in the form which we 
illustrate herewith. They are made in three 
sizes—'', %’ and 14’ diameter outside, and 
milling sizes from 4” to }” by 64ths, and 
from }” to ” by 82nds. Besides being so 
made that they can be held in a ‘‘ hollow 
mill holder,” as in screw-machine work, they 
are reamed to a standard taper at the back 
end to receive a plug, which may be fitted to 
a turret collar or chuck, or to the spindle of 
a drill press, or other tool. They are ‘ re- 
lieved ” or given clearance inside, and are so 
milled that the cutting edges can be ground 
back from }” to 4’. The maker, Ernest F. 
Robbins, of Needham, Mass., states that he 
makes them of first quality steel, and takes 
pains to temper them in the best manner. 
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Practical Drawing. 
A. MEYER. 
SEVENTY-NINTIL PAPER. 


575. Since in the general plan of any struc- 
ture we must not only show the coriec: form 
of the separate parts which euter it, but must 
also show the true relative position of one 
part to another, and if one of these parts 
happens to have the form of a right pyramid 
with a hexagoral base, it may be necessary 
to represent this part as shown in Fig. 488a. 
It will now be advantageous to examine this 
figure more closely, and thus bring out points 
which may be overlooked, and which, if not 
thoroughly understood, may retard progress. 

576. It has just been intimated that Fig. 
483a represents a right pyramid with a hex 
agonal base; that this figure 
has been correctly drawn, and that we have 
also a correct plan (Fig. 488) of this pyramid; 

we have at hand 
In compar 


assume now 


and further assume, that 
the pyramid here represented. 
ing the pyramid with its vertical projection, 
Fig. 488a, we will find that not one of the lines 
in this figure shows the correct length of any 
one of the edges of the pyramid; for instance, 
the lines v a, vb, ve are shorier than the 
lateral edges, and the lines a b, bc are 
shorter than the sides of-the base. But these 
facts do in no way impair the value of geo- 
metrical drawing; for instance, although the 
andve do not show the correct 
length of the lateral edges, these lines d« 
and the dis 


lines v a 


show the correct slant height; 
tance from the vertex ¢ to the point 4 does 
altitude; 
the lines a 6 and b} ¢ do not 


show the correct again, although 
show the correct 
lengths of the sides of the base, the distance, 
between the points a and ¢ doves show the cor 
rect distance between two parallel sides of 
the base, and furthermore, the line @ ¢ shows 
us that the base of the pyramid is parallel to 
the horizontal plane of projection, and there 
fore we will find the correct lengths of the 
sides of the base given in the horizontal pro- 
jection or plan, Fig. 483. 

577. If the base of the pyramid had not 
been parallel to the horizontal plane of pro 
jection, but still remained perpendicular t¢ 
the vertical plane of projection, the 
could not have been represented by a hori- 


base 


zontal line, but would have been represented 
And if the base had not 
been perpendicalar to the vertical plane of 


by an oblique line. 


projection then it could not have been shown 
by a straight line, but would have been rep 
resented by a polygon, as shown, for instance, 
in Fig. 484. Notice the difference between 
Fig. 484 and Fig. 488. 

578. If now it is desirable to know the cor 
rect length of the lateral edges of the right 
pyramid shown in Fig. 4834, we have only 
to draw, in Fig. 488, a horizontal line 7, 7. ; 
from v, as a center, and with a radius equal 
to v, d,, describe an are, cutting vy 7, in the 
point g, ; and through this latter point draw 
a vertical line cutting the plane of the base in 
the point g, and join the points + g bya 
straight line; then the line + g will be the 
correct length of any one of the lateral edges. 
It will be noticed that, in finding the correct 
length vg of the lateral edges, we have fol 
lowed the instructions given in Problem 84. 
If now we have a complete drawing of the 
pyramid, such as is shown in Figs. 483 and 
488a, we see at once every dimension of the 
pyramid. 

579. There is another fact which we must 
keep in mind in making a workirg drawing, 
hamely, at least two views of an object are 
necessary in order to show itscomplete form, 
See Art. 209. 
an elevation, such as is shown in Fig. 4&8, 


If, for instance, we have only 


and no plan, we could not determine the kind 
ff pyramid which this figure alone repre- 
sents, because its outline beine similar to that 
shown in the elevation Fig. 473, it may bea 
right pyramid with a square base; or it may 
not bea right pyramid, and may be an eleva- 
tion of a pyramid, such as is represented in 
Figs. 485 and 485. 

580. Let us now briefly consider the pro- 
jections shown in Figs, 485 and 485a. 


mid, because its base (Fig. 485) is not a regu- 
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lar polygon; that is to say, the sides of the 
The lines 
Yo Cy, etc., are the horizontal 


base are not equal each to each. 
vy, a, and vy Jy, 
projections of the lateral edges,and because the 
lines rv, b, and ¢y é, are longer than the lines 
Up Iz, Ug fe, Vy Cy and vy, d, the edges which 
the former lines represent are longer than the 
edges represented by the latter lines. To tind 
the correct length of the latcral edges we have 
only to follow the instructions given in Prob- 
lem 84, and thus obtain in Fig. 485a the lines 
vegandr h,; the latter line represents the 
lengths of the two long lateral edges, and the 
line vg represents the lengths of the four 
short lateral edgcs. 
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PRACTICAL 


Problem 86. 

581. Deve lopment of the lateral or conven 
surface of a right pyramid, 

Let Figs. 488a and 483 be the vertical and 
horizontal projections of right pyramid with 
an hexagonal base ;_ it is required to find the 
development of the lateral or convex surface. 

In all problems which require the develop 
ments of the surface of a pyramid, the cor- 
rect length of 
known; hence, if we had not already found 


the lateral edges must be 


the length vg of the lateral edges, our first 
step would be to find this length. 

Fig. 486. From any point vy as a center, 
and with a radius equal to v g (Fig. 4880), 


The | describe an are 7, dy kg, any length, or rather 
pyramid represented here is not a right pyra lof such length 


as will appear to be amply 
long enough. The point v, will be that point 
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in the developmcnt from which all the Lines | 
represcnting the lateral edges are drawn, and 
since all the lateral edges are of equal length, | 
and since the radius of the are is by consiruc 
tion equal to the length of these edges, it fol 
lows that all the lines drawn from the point | 
v, Must terminate in the are 7, d, /,. 

From the point ¢,, draw the line 7, a@,, and 
from the point a, lay off in succession on the 
arc7v, d, ks the points by, ¢,, dy, etc.; the dis 
tance between any two adjacent points, for | 
instance from a, to b;, or from 4, to ¢,, must 
be equal to the length of one of the sides, as 
yg by of the base in Fig. 488. Join the points 
a, and 4,, 4, and ¢,, and so on, by straight 


























DRAWING, 


draw) straight lines 


terminating in the points ay, ,, ¢4, ete., 


lines; also, from +, 
39 ¢; and 
ihus complete the outline of the shaded sur 
face, which is the development required. 

Directions,—In space marked 86, find the 
development of the lateral or convex surface 
of aright pyramid whose base is 4 inches 
square; altitude, 7 inches. Use 8inch scale. 
For the sake of neatness, it is advisable to 
have the central edge in the development ina 
vertical position, consequently, instead of 
commencing with v, a, in Fig. 486, com 
mence by drawing the vertical line v, d,, 
then lay off on each side of +, @, the required 
number of spaces, and complete the develop 
ment as before, 


582. In all examples of this kind, it will 


J; and e; by a 





be advantageous to the student to cut out 


This 
accomplished by drawing’ the development 
full size on stiff 


paper patterns. can be satisfactorily 
paper; then cut out the de 
velopment and bend it to the lines which 
represent the lateral edges, and thus form the 
pyramid. 
Probl Mt 87. 

D838. Development of Surfaces, 

Let Figs. 485a, 485 be the 


horizontal projcetions of the pyramid; it is 


vertical and 
required to find the development of the con 
vex surface. 

Fig. 487. From any point rg, and with a 
radius equal to the line ¢ g (Fig. 485a) de 
the point 7, will be 
that point from which all the lines represent 


scribe an arc ?t, a, k, ; 
ing the lateral edges of the pyramid in the 
development are to be drawn, and since the 
radius of the are 7, ay A, is equal to the 
length of the short lateral edges of pyramid, 
these short edges must terminate in the are 
t, as Ay. Again, from the point 7, as a 
center, and with a radius equal to the line ¢ 
h (Fig. 4850), describe the are /; b, m3; all the 
long lateral edges will terminate in this are. 

draw a straight line 


Through the point ¢, 


r,s bs, terminating in the are /, 4, mg, this 
line will then represent one of the long lateral 
edges, say it represents that edge which in 
Fig. 485 is represented by the line cy 4g. 
Now notice in Fig. 485 the lines e, a, and 
’y Cy represent edges adjacent to edge vg, 
4, , the former are short edges, and termi 
nate in the base at a distance from 4, equal to 
the sides b, a, and dy ey, and these distances 
hence (Fig. 487) 


from the point ?, asa center, and with a radi- 


are equal to each other; 


us equal toa, 4,, describe two short ares, 


cutting the are ?, a, 4, in the points a, and 
¢,¢ join the points 6, and vy, also 4, and ¢, 
by straight lines. Again, notice in Fig. 485 
that the edge fy, vy adjacent to ey ay is an 
other short edge, and the distance between 
the extremities of these edges in the base is 
equal toa, fs 7 hence, in Fig. 487 describe 
from the point @, and with a radius equal to 
(ty fg ashort arc, cutting the arc ¢; a; ky in 
the point /;, join the points a; and 7, by a 
straight line. The edge adjacent to ry fy in 
Fig. 485 is represented by the line e, e,, and, 
as Will be seen, is along edge; hence, from 
the point f, as a center, and with a radius 
equal to /, eg, describe an arc, cutting the 
are 7, 4, ws in the point é, ~ join the points 
similar 


way find the points d, and ¢,, join them by 


straight line. In a 


draw 
straight lines, terminating in the points ¢,, fy, 


straight) lines; also from = point o, 
a,, ele., and thus Complete the outline of the 
shaded surface, which is the required de- 
velopment of the convex surface of the pyra- 
mid represented in Figs. 485 and 485a, 
Directions.—In the space marked 87, find 
the development of a pyramid whose altitude 
the sides 


is 64 inches; the distance between 


ts dg and d, e,of the base (Fig. 485) is 4 inches, 


and the distance between the corners 4, and és, 
is Tinches; the base is perpendicular to the 


axis, Use 38-inch scale. Cut out a paper 
pattern, and thus test the accuracy of the 
work, 

= ————— 

In reply to our editorial note on the de 
mand for betier stamping of letters by the 
post offices, a friend sends us an account of 
a machine used for the purpose in the Boston 
office. Ile sends also a sample of the work, 
which shows the familiar six parallel lines 
reaching across the top of the envelope nearly 


The 
very effective, and the work it docs is far super 


its entire length, machine is said to be 
ior to the ordinary hand stamping, as every one 


who receives letters from Boston knows. 
The name of the office, the date and the hour 
of the departure of the mail can actually 
be read, and the machine is said to greatly 
of the letters in the 


We hope it will be adopted in every 


facilitate the handling 
oftice. 
office in the country. 
ea 
What has formerly been the Mechanical 
and Milling 
comes to us this month with its title enlarged 


News, of Toronto, Canada, 


by ‘he addition of the word electrical, being 
now the Hlectrical, Mechanical and Milling 
News—a good deal of a name to be burdened 


with, but the #., M. and M. N. seems able 


to bear it. 





Some Fixtures for Hand Lathes, 


Irom the advance shects of a pamphlet en 


titled, ‘‘ The Construction and Use of the 
Universal Hand Lathe,” published by the 
Brown & Sharpe Mfg. Co., Providence, R. 


I., we select the accompanying cuts for pre- 


sentation to our readers, with the belief that 
they will prove interesting to the very large 
proportion of mechanics and manufacturers 
the The cuts 


numbered as we find them in the book, 


who make use of hand lathe. 


are 
from which we take the following descrip 
tion: 


‘Fig. 10 shows a method of centering 
needle bars, foot bars, shafts, etc., for sewing 
machine or similar work. 

‘«The drill A is fastened in the drill holder 
B, which is secured in the tool holder /. The 
tool holder slides on the guides j, j, and the 
outer end of the drill holder slides upon the 
tool rest p. The shaft X, to be centered, is 
held in a shell chuck while the drill 


m, is 


pressed against it by hand, the palm bearing 
on a wooden cap (©, which is slipped over the 
The pin JD, in the 


end of the tool holder. 
drill holder 
B, serves as 
a stop in 
connection 
with theend 
of the shaft, 
and = deter- 
mines the 
depth of the 
hole.” 


It is prop- 
er add 
here that the 
tool holder 
kis used for 





to 


a large va 





riety of pur- 
poses by the 
insertion of 
variously 
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screwed into a cap G, but is held in a shell 
chuck, 

The ends of a great many odd-shaped pins 
are rounded as at M, Fig. 27. 

This cannot be done with the arrangement 
of tools before described, on account of the 
projecting part 1; accordingly, the tool is 
held in a collet, which is inserted in the foot- 
stock spindle. The work is held on a face 
plate, and the end M located centrally by a 
clamp and stop pins. The length of M is 
regulated by adjusting the stop and = stop 
screw, Which limit the forward movement of 
the foot-stock spindle. 

The four screws @ are used to adjust the 
tool when it is worn or ground. 

Sometimes it is more convenient that the 
tool should be held in the live spindle, and 
the work secured to the dead spindle, as 
in turning the shoulders #R and S, Fig. 28. 
The piece is held by the clamp W in a groove 
on A special fixture Ul’, and is moved to the 
hollow mill, Fig. 29, [cut not shown] by the 
hand lever. 

Sometimes, in order to turn out duplicate 
parts with rapidity, or to render the lathe 
available for work that would otherwise re 
quire a comparatively large and costly ma- 
chine, it is of advantage to use a special and 
rather expensive fixture, as, forexample, that 





Vig. 28. 








shaped tools 
in the 
square holes 
of the bars, 
by means of 
which a number of opera- 








tions are performed at one 
chucking of the piece oper- 
ated upon. This tool has 
been among 


long used 





and some  ¢e=—=——— 


clock 
few others, but 
and 


makers, 
is far less 
understood appreci- 
ated 
generally 
deserve. 
It consists essentially of 
the bar’, the ends of which 
are turned true, and of the — 


among mechanics 


than its merits 





same diameter, resting = 
upon the supports jj, one 

of which attached to 

the head-stock, the 

other to the foot-stock ; 

these are adjustable, 
that the bar & can be held 

at any distance from the 

and parallel to 

them, or at an angle for 

tapered work. The tool 

which ordinarily takes the 

place of the holder B rests 

upon the T-rest P, and is moved along by 
hand, the bar / sliding in rectangular notches 


18 


and 


sO = 


centers, 


provided in j /. 

The head ¢ serves to handle it by, and suit 
able stops may be attached to #, which, com 
ing in contact with j, gauge the distance of 
shoulders from given points. 

In finishing a pin, 7, Figs. 15 and 16 | page 5| 
we use a special chuck, which grips the body 
and closes about the thread of the pin just 
enough to steady and hold it inline. The 
pin could not be held by the thread alone 
without damage, and the body is too short to 
admit of its being held by that alone. To 
use an ordipary chuck for such work would 
be comparatively slow and costly. 

The foot-stock spindle of this lathe is oper 
ated by a lever, and Fig. 26 shows a method 
for forcing a circular disk or cutter on and 
off an arbor. 

The arbor // is screwed into a cap G, 
which is screwed on the chuck thread of the 
live spindle. A hollow ceuter A’ is placed in 
the dead spindle, and the disk is forced on 
the arbor with the hand lever. When finished 
it is forced off by the knurled nut J. With 


small disks or washers the arbor is not 








brought up with the right hand by means of 
the hand lever, until the shoulder 7 bears on 
the bushing S, the hub // entering the same; 
then by pressing hard enough to overcome 
the force of the spring P, the sleeve LZ slides 
back on the arbor YW. This motion causes 
the back end of the tool helder J to slide up 
the inclined surface FR, which gradually feeds 
or moves the tool J towards the center and 
places it in position to remove the stock and 
form the groove. The depth of the groove 
is regulated by the adjustment of foot spindle 
stop. As the pressure on the bushing S and 
sleeve L is released, the work G may be si- 
multaneously withdrawn, since the springs P 
and (at the same time adjust the parts to 
the relative position shown in Fig. 389, the 
tool J being out of the way to let the hub 7/ 
pass out. The time consumed in doing this 
work is simply the time required to pick up 
the handle G from the bench or shelf, place 
it on the center pin UL’, press it against the fix- 
ture and then withdraw it. 


ee 

It is said that by holding lead pencil writ- 
ing over steam until it is quite damp, it is 
rendered durable, and will blur after- 
wards. 


not 
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bursts, the riveted seams give way almost in- 
variably by tearing of the plates through the 
rivet holes, and this goes to prove that such 
seams are usually misproportioned and much 
over-riveted. Practical boiler makers, how- 
ever, will tell us that, with the wide pitches 
called for in a balanced seam, there is a diffi- 
culty in securing tight work, and therefore 
an excess of rivets is necessary. With the 
customary proportions of joints, therefore, 
the above percentages have been very gener- 
ally accepted as sufliciently accurate for daily 
work, and as a standard from which to esti- 
mate the strength of any boiler, it became 
an accepted fact that a double-riveted iron 
boiler by a good maker, and having a diam- 
eter of seven feet, might be considered to be 
working safely at a pressure of 75 pounds, if 
made from plate ;’;' thick. In other words, 


a seven-foot diameter boiler would be allowed 
a pressure of ten pounds for each ;', of plate 
thickness, together with an additional five 
pounds for good workmanship. 
which 


The iron of 
1 boiler would be supposed 
mi a d @; 
would have 
a tensile 
strength of 


such ¢ 





\ 
= 


Fig. ° 








20 tons or 
44,800, or 
practically 
45,000 
pounds, and 
the working 
stress of the 
solid plate 
would be 
therefore 
ine 0 0 
pounds per 
square inch. 
The 
in the ma- 
terial of the 
seamwould, 
however, be 
12° of this, 
or 10,300 pounds. The 
boiler, therefore, sup 
posed to have a factor of 
safety of about 44, and to 
be constructed and 





9 
~ 


stress 


is 


so 
































strengthened at such points 
as manhole openings, that 
these are as strong as the 
riveted it least. 
Such a boiler would have 
drilled rivet holes, and it 
will strike an American 
engineer that the allowed 
pressure is very low, as to 


seams i 


which we shall say more 
anon. 
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shown in Fig. 89. The work to be done in 
this case is to turn a small groove #’, in the 
hub of the handle G, and to do this work in 
the ordinary way, by swinging the handle on 
a face plate, would not only be much less 
rapid, but would require a Jathe that would 
swing 18 inches over the bed. 

On the hand lathe the fixture is screwed to 
the live spindle, and rotates with it while the 
piece operated upon stationary. The 
cutting tool /, which turns the groove, is se 
cured in the tool holder J. This tool holder 
is free to oscillate upon the pin A, and is 
fastened by this pin to the sleeve 1, which is 
fitted on the stud or arbor /, 

This sleeve is free to slide endwise on the 
arbor, but is prevented from turning by the 
pin O, which is fastened in WM and projects 
through a slot on each side of the sleeve. The 
spring ? continually presses the sleeve out 
wards against the pin O. A flat spring, Q, 
holds the back end of the tool holder ./ 
against the inclined surface Rt. S is a hard 
ened steel bushing fastened to the sleeve L, 
and fitting freely to the hub //. The center 
U in the foot spindle terminates in a pin 
fitting the hole through the hub /7/, 

In the operation of this device, the work or 
lever @ is held in the left hand, and after it 
is placed on the center pin U’ as shown, it 


1s 


is 


English Boiler Inspection. 


W.H. Boorn. 


By 

Many years ago, when Fairbairn conduct- | 
ed so many experiments on the strength of | 
iron structures generally, the proportions of 
riveted joints did not escape his attention, 





and he laid down several rules on the strength | 
modifica 
10 

formed 


of boilers, which have, with such 


tions as have been from time 


time | 


i 
found necessary or advisable, the | 
. | 


basis of most of the present rules for boiler | pounds, 


strengths, 
Fairbairn 
plate to be 100, and on this basis stated that 
of a double-riveted seam as 70 and that of a 
single-riveted seam as 56. These proportions 
are very generally accurate and. still worked 
to, though it is no doubt 
proportion than 70 per cent. of the strength 
of solid plate may be obtained by a well- 
designed, double-riveted joint. It is a matter 


of general observation that, when a boiler | strip of 20 per cent. 


true that a greater | 33 tons; that is, 





For steel, considerably 
greater pressures are al 
lowed ; probably from 25 
to 380 per cent. more as a 
rule. One of the leading 
makers in Lancashire, who 
was perhaps the first to en- 
ter almost entirely into the 
making of all steel boilers, 
allows a working stress of 6 


“7 
Yy 
Uy 






tons, or 13,440 pounds, 
per square inch of solid plate. He adopts 
the 70 per cent. rule for double-riveted 


seams, and so actually works ona basis of 
9,400 pounds per square inch of plate sec- 


tion, and in single-riveted joints of 7,500 
pounds. Working out on this basis, the 
plate thickness of the 7-foot standard boiler 
}at 75 pounds pressure, we find this to be 
.8385, or semething less than 2. The steel 


thus allowed a strength of 18,440 pounds on 
the net section, would be supposed to have 
an ultimate resistance of 26 tons, or 58,240 
Within the last how- 


few years, 


| 
j}ever, the ductility and reliability of steel 
assumed the strength of solid | 


boiler plate has been largely improved, 
and good, reliable plates are now obtained 
from all the chief makers, and are passed as 
suitable for boilers with a tenacity which 
must not fall below 26 tons, or rise beyond 
they must fall between 
58,0Q0 and 74,000 pounds tenacity. Such 
plates would be required to show an elonga- 
tion in a length of eight inches, on a test 


In the 


calculating 





He i: 
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strength of such a steel boiler, the lower | 
limit of 26 tons is used with a nominal factor 
of safety of 5, and our standard 7-foot boiler 
would only require to be .27" thick for 75 
pounds pressure, or hardly more than + 
the thickness of the iron boiler. Nothing 
excepting caution would appear to warrant 
the arbitrary fixing at 26 tons of the calcula- 
ble tensile strength of steel plates, which 
possess the full ductility, with a tenacity of 
over thirty tons. 

The persistent use of steel by one maker, 
and the gradual recognition of itsadvantages, 
coupled with the greater cheapness of its 
manufacture, have enabled us to obtain boil- 
ers sufficiently strong for the enhanced press- 
ures of to-day, so that diameters of 7 feet 6and 
8 feet are now common in new work.  In- 
deed, the old 7 foot standard may be said to 
have given place to the newer one of 74 feet, 
if, indeed, 8 feet may not now be regarded 
as the typical boiler for factory purposes. 
So far, the compound engine has not been 
worked beyond the pressure of 100 or 105 
pounds, and seven years ago pressures of 90 
pounds were less common than the 100 pound 
examples of to-day. 

The present 8-foot boiler, carrying 100 
pounds, is made from half-inch steel plate, 
or };". With the double-riveted joint ,% 
should be used, but with the butt joint 
and double cover 
may be looked upon as safe. Considerable 
attention is now directed to the 
enormous benefits which have arisen from 
the use of the triple compound engine at sea, 
and it will not be long be- 
fore leading steam users 


strips, half an = inch 


being 


will desire to secure further 
economy in fuel by their 
use. When this time 
comes, with its necessary 
steam at 160 
pounds and upwards, 
further modifications may 
be expected in the Lanca- 
Already the 
boiler has ap- 


demand of 


shire boiler. 
marine 
proached the land boiler 
very closely in general con- 
struction, and the two types 
will still further approxi- 
mate. There is no reason, 
except that the makers of 
land boilers may be short 
of the proper machinery, 
why Lancashire boilers of 
8 and 9 feet 
should not be made from 
plates as thick as those of 
marine boilers, if neces 
sary. For efficiency, it is 
not desirable that the di- 
ameter should be reduced. 
The furnace diameter of a 
7-foot shell is 2 feet 9 inch- 


diameter 
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Some few Lancashire boilers have been 
already fitted with corrugated furnaces, but 
it is not probable that very great use will be 
made of the principle until working press 
ures exceed 100 pounds, or the diameter of 
the furnaces is increased by an increase of 
shell diameter. In our next we shall deal 
more particularly with furnace tubes and 
their collapsing pressures. 

. tee 
A Wonderful Furnace. 

A manufacturing friend sends us the fol 
lowing clipping, which he cut 
Ma chan teal Ne wa : 

A surprising account is given ofa furnace 
constructed by a Philadelphia inventor to 
secure the perfect combustion of coal, and 
thus avoid the great loss of heat and waste of 
fuel resulting from the imperfection of the 
best methods hitherto employed. *‘ Inacom 
mon cylinder stove, with a few kitchen 
shovels of coal ’—so runs the statement of 
an eye witness of one of the exhibitions of 
this invention—‘‘ a tire was lighted, which, 
ina few minutes, without artiticial draught, 


from. the 
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We don't know; it sounds something like him. 
but it is to be noted that there isa cyclone 
connected with this furnace. Real cyclones 
are not much understood; there is more or 
less mystery about them, and this leads 
those who are attempting or pretending to 
get more out of a thing than there is in it, 
to callin the aid of the cyclone, apparently 
believing orthinking that they can make others 
believe that a very small amount of potential 
suflice for the 
of tremendous dynamic energy if only it can 


energy will development 
be got into the form of a eyclone—which is 
a humbug, pure and simple. A cyclone- 
natural or artificial—creates no power. 
ape 

The subject of the Conemaugh disaster 
coming directly within the field of the kx 
gineering and Building Record, of this city, 
that journal has proven itself fully equal 
to the occasion, and has displayed com- 
mendable enterprise in sending a qualified 
scene, and 


engineer to the publishing 


telegraphic reports from him concerning 
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es. When diameters of 
shells grew to 74 feet, the 
furnaces followed propor- 
tionately to 3 feet, and it 
was found that in a 3-foot 
furnace coal could be 
better and more efficiently 
consumed than in those of 
smaller size. Similarly, the 
89-inch furnace of the 8 
foot boiler is even more 
For such di- 
Adamson 


economical. 
ameters the flanged seam has 
always been found more than strong enough 
for existing pressures, and even for higher 
pressures there is no reason why it: should 
not be equally suitable, excepting, perhaps, 
on the score of cost of construction; for, 
by shortening the sections of the tubes so as 
to bring the seams closer together, the 
Adamson flue may be indefinitely strength. 
ened, and it is not the rule to place them 
nearer than perhaps two feet as a minimum, 
Beyond the strength thus secured, the cor 
rugated furnace is therefore employed and has 
been the chief cause of the possibility, in 
a practical sense, of the employment of 
triple expansion engines, the pressures for 
which could not have been conveniently pro 
vided for except by its use. The corrugated 
flue, too, is much lighter than would bea 
closely flanged furnace of the older form, 


M 
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created a heat intense enough to melt cast 
iron, spiegel, and manganese ore. These 
results are accomplished by so arranging the 
fire that two different currents of air of 
different temperature pass through separate 
parts of the grate. A partial vacuum is) cre 
ated in the center of the grate, and a cyclone 
in the drum of the stove, thus producing per 
fect combustion all over the surface of the 
coal. In fifteen seconds from the lighting of 
the fire the drum is red-hot. A few seconds 
more and a rapid vibration occurs in the 
drum, and is felt all over the room with start 
ling effect. The cyclone in the stove is rag 
ing in full force, the drum loses its heat, and 
it is discovered that the air is being drawn 
down the chimney. Within four minutes 
from the time of lighting, the materials 
above mentioned may be melted, and yet the 
temperature of the room may be kept ata 
moderate heat. A 50-pound charge of coal 
will last 24 hours, so slow and so complete is 
the combustion.” 


Our friend inquires if thisis not Keely, 





such features of the case as only a com 
petent engineer would be qualified to intel 
ligently discuss. Commenting editorially 
upon the information contained in these re 
ports, it Says ; 

It seemed improbable that the engineers of 
the State of Pennsylvania should) have been 
vuilty of negligence in building so important 
a structure, and our dispatch shows that 
what is left of the dam is well built—their 
part of the work. For the height, however, 
at which the dam was left, or to which 
it had settled during nearly fifty years, 
the spill-way was inadequate, And though 
the dam failed from = the erosion of its 
face and not from the pressure of the 
water, some one has an awful responsi 
bility for not having made sure that the 
spill-way was of ample dimensions — for 
any possible flood, and that the crest 
of an earthen dam holding such a= large 
quantity of water, above a populous val 


ley, was not entirely free from any danger 


of overflow, 





A Generous Offer. 

Edw. F. Henry, engineer St. Louis Grain 
Elevator Co., sends the following communi 
cation, which explains itself : 

At an entertainment given last evening 
(6th inst.), at Masonic Hall, by the Brother 
hood of Stationary Engineers of St. Louis, 
they had for their guests: Hon. E. A. Hanan, 
mayor of the city, Prof. Woodward, of 
Washington University and Manual Training 
School, Messrs. D. E. Mier, Bryan, Angel, 
Hughes, Pond, Harker, Vai Mueller, and 
numerous other representatives of the mechan 
ical interests of the city. 

Addresses were made by the several gen 
tlemen present, on intelligent organization, 
the various types of steam engines, steam 
heating, ete. Prof. Woodward, in the course 
of his remarks, dwelt at length on the neces 
sity of progressive mechanics constantly aim 
ing for something better and more perfect 
than what we now have, and exhorted them 
not to sit down and pat themselves on the 
back and soothe themselves in the reflection 
that now we have attained the millennium, 
Ile predicted that the near future would 
witness more marvelous inventions than any 
we had as yet witnessed. He explained fully 
the mode of teaching practiced at the Manual 
Training School, and concluded by presenting 
the Brotherhood with a free scholarship to 
the Manual Training School for any youth 
they may select. The Brotherhood thank 
fully accepted the offer, and will lose no time 
in selecting some worthy and brainy youth, 
Who will, it is to be hoped, 
prove a credit to the school 
and the organization, 

Everything passed off 
Without the slightest fric 
tion, and the members of 
the order were highly com- 
plimented by the guests 
and the local press for the 
masterly manner in which 
the affair was conducted, 

eee ee Lene 


Mineral Products of the 
United States, 


The sixth reporton “ The 
Mineral Resources of the 
United States,” by David 
T. Day, Chief of the Di 
vision of Mining Statistics 
United 
States Geological Survey, 


and Technology, 


is to be issued shortly. 
This 


calendar year 


report is for the 
S88, and 
contains detailed statistics 
for this period, and also 
for preceding years, to 
gether with much descrip 
tive and technical matter. 
From advanced — sheets 
furnished us, we select the 
following statements : 


Tron and Steel, The 
principal statistics for 1888 
were: Domestic iron ore 
consumed, about 12,060,000 
long tons; value at mines, 
$28,944,000. This is an 
increase over 1887 in quan 
tity of 760,000 tons, but a 
decrease in value of $4,956, 
000. Imported iron ore 
consumed, 587,470 long tons; total iron ore 
consumed in 1888, about 12,650,000 long tons, 
or 150,000 tons more than in 1887. Pig-iron 
made in 1888, 6,489,738 long tons; value at 
furnace $107,000,000, This is an increase 
over 1887 of 72,590 tons in quantity, but a 
decrease of $14,925,800 in value Steel of 
all kinds produced in’ 1888, 2,899,440 long 
tons: value at works, $89,000,000, This is 
a decrease from 1887 of 489,631 tons in quan 
tity and of $14,811,000 in value. Total spot 
value of all iron and steel made in 1888, 
in the first stage of manufacture, excluding 
all duplications, $145,000,000, a decrease of 
$26,103,000 as compared with 1887, Lime 
stone used as a flux inthe manufacture of 
pig-iron in 1888, about 5,488,000 long tons ; 
value at quarry, about $2,719,000, 

Coal.—The total production of all kinds of 
commercial coal in) 1888 was 142,087,735 
short tons (inerease over 1887, 18,022,480 
tons), valued at the mines at $204,221,990 
(increase, ¥380,625,994). This may be divided 
into Pennsylvania anthracite 43,922,897 short 
tons (increase, 4,416,642 short tons), or 3, 








216,872 long tons, including 38,145,718 long 
tons shipped by the railroads and canals and 
reported by their statistician, Mr. John H. 
Jones, and 1,071,154 long tons sold to the local 
trade at the mines (increase 3,948,480 long 
tons), valued at $85,649,649 (increase, $6,284, 
$05); all other coals, including bituminous, 
brown coal, lignite, small lots of anthracite 
produced in Colorado and Arkansas, and 4,000 
tons of graphitic coal mined in Rhode Island, 
amounting in the aggregate to 98,114,888 
short tons (increase, 13,605,888 tons), valued 
at $118,572,341 (increase, $24,341,589). 

The colliery consumption at the individual 
mines varies from nothing to 8 per cent. of 
the total outpat of the mines, being greatest 
at special Pennsylvania anthracite mines and 
lowest at those bituminous mines where the 
coal bed lies nearly horizontal, and where no 
steam power or ventilating furnaces are used. 
The averages for the different States vary 
from 2 to 6.4 per cent., the minimum average 
being in the Pennsylvania bituminous and 
the maximum average being in the Pennsyl- 
vania anthracite region. 

The total output of the mines, including 
colliery consumption, was: Pennsylvania 
anthracite 41,624,610 long tons (increase over 
1887, 4,045,863 long tons), or 46,619,564 
short tons (increase 4,531,367 short tons); all 
other coals, 102,039,888 short tons (increase, 
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heath, near Manchester, England. The prin- 
cipal points kept in view in the construction 
of the works were first, the matter of super- 
vision ; second, the convenience of handling 
the material. For this purpose the work is 
all done on one floor, and every part of the 
floor is covered by overhead traveling cranes, 
except the space under the gallery, which is 
and lathes. In 
order to carry out this system of construction, 


only used for small tools 
it was necessary to place the shafting for 
driving under the floor. To do this, a num- 
ber of medium size main shafts were required, 
one for each bay being necessary to drive the 
machines at all points on the floor above. 
The 


drilling machines and slotting machines were 


planing machines, boring machines, 
all easily driven from below, but in the case 
countershaft required fixing 
the 


The various line 


of lathcs the 
overhead, which was readily done to 
wooden beams of the roof. 
shafts under the floor are connected together 
by asystem of rope driving. In practice this 
arrangement is found to answer in every way, 
and to be convenient for changing pulleys or 































rick was used to lift up the columns, beam and 
roof. This method of construction was exceed- 
ingly rapid. On one special day, one complete | 
bay was added to the works, measuring 150 
feet long by 18 feet wide, thus demonstrat- | 
The roof 
used is of the form generally employed in 
England for weaving-sheds, the glass being 
placed to the north to get a good light, and 
to avoid the heat of the The roofs 
are covered with slates laid on planed and 

which 
finished 
appearance to interior of the works. 
It will be that the foundry as 
well as all the buildings have this form of | 
roof, experience having shown it to be far 
the cheapest and the readiest to erect. The | 
principal machine shop is divided into two 
parts, the machinery being placed on one 
side, and the fitters’ benches on the other, | 
the total length of the benches being 400 feet. 

The water is taken 
alternate columns, and is carried away by 
water pipes under the floor. The space un 


ing the advantages of the system. 


sun, 
matched boards, the under sides of 
painted, this giving a 
the 
noticed 


are very 


from the roof, down 





der the stores department. The works are 
lit up entirely by electricity, 7 dynamos, 40 
are lights of 2,000 candle power, and about 
100 incandescent lights being employed. 

The foundry is arranged in two parts, one 
for heavy work up to 10 tons, the other for 
light work. The same idea is carried out 
here, of having all the operations inside the 
walls, so that it is all under the supervis‘on 
of one foreman. The cranes run on trucks 
supported by arched walls. The same roof 
is used, with the addition of ample Louvre 
for the smoke. The 
planed and whitened. 

The pattern shop is placed in a gallery, 
and is convenient to the drawing oftice. The 
ceiling underneath the gallery comes at 
a suitable height for countershafts for small 
lathes. 

The building set apart for the manufact- 
ure of line shaft fittings, pulleys and gene- 
ral millwright work has the same system of 


roof timbers are all 


roofing, and has the same general construc 
tion as the main fitting shop, except that the 


floor is not raised above the ground. In this 
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14,152,478 tons), making the total output of 
all coals from mines in the United States, ex 
clusive of slack coal thrown on the dumps, 
148,659,402 short tons (increase, 18,688,845 
tons), valued as follows: Anthracite $89, 
020.488 (increase, $4,468,302); bituminous, 
$122,497,341 (increase, $24,492,685); total 
value $211,517,824 (increase, $28,960,987) 
The above figures show a notable increase in 
1888 over 1887 in the aggregate output and 
value of both anthracite and bituminous coal, 
although not as great an increase as occurred 
in 1887 over L886 in the value of the anthra 
cite, or in the total tonnage of the bitumi 
nous coal, 

Natural 
consumed is 


The amount of natural 
given in coal displace 
ment; that is, the amount of coal displaced 
by the use of natural gas. It is estimated 
that the amount of coal displaced by natu 
ral gas in the United States in 1888 was 
14,168,880 tons, valued at $22,662,128. Of 
this amount 12,548,880 tons were displaced 
in Pennsylvania ; 750,000 tons in Ohio; and 
660,000 tons in Indiana. 


(fas. 


gas 


An English Engineering Establishment. 

With this we present engravings showing 
the plan and some of the details of construc 
tion of an engineering establishment recently 
by Geo. Richards & Co., at 


erected Broad 





AN ENGLISH 


adding new lengths of shafting, examination 
of bearings; in fact, all the work done in con 
nection with the main shafting is readily 
done by having it under the floor. At first 
glance it might be assumed that this system 
of construction of the buildings was more 
expensive; but the actual estimates for build 
ing showed that the placing of the floor six 
feet above the ground added very little ex- 
pense, and the perfect ventilation under the 
floor, to protect the timbers, was thought to 
more than compensate for the slight differ 


All the 
periodically 


ence, timbers under the floor are 


whitewashed. No preparation 
was required for the ground, except to put in 
The method followed 
in the construction was somewhat curious. 
The works were built entirely by the propri- 
etors, and, being engineers rather than build 


small concrete piers. 


ers, they were untrammeled in the method 


of procedure, and therefore the following 


plan wasadopted. The columns were jointed 
at the floor line, as shown in the detailed draw 
ings, Fig. 5(page 7). The short columns un 
der the floor were first erected, and the timbers 
and floor secured to them, when a level floor 


was thus obtained, on which a traveling der- 


ENGINEERING 


ESTABLISHMENT. 


der the floor is also used for carrying steam 


pipes for heating, electric wires, and water 


pipes, By this plan they are out of the way, 
and yet convenient to be got at. 

The overhead cranes run the full length of 
the bays, in some cases two and three cranes 
are arranged alongone bay. These cranes are 
adapted for lifting up one, two, and three 
tons. It will be noticed in the plan that there 
is a main passage across the shop connecting 
with one entrance, so that work when com 
pleted is moved out of the bays to the middle 
one, where the horses and wagons can come 
into the shop to unload or load. 

it will be noticed that the officesare placed 
five feet above the gencral shop floor in the 
main works, so that every part is seen from 
the office. 
the center of the 


The manager’s office is placed in 
the 
and 
Underneath 
the offices is a large and lofty room, used as 


works, convenient to 


general offices and drawing oftices, 


close to the stores department, 


The various 
rooms in the clock tower are used for photo 


a dining room for the workmen. 


graphing and blue printing processes. 
The engines for driving, also the electric 
light installation, are placed in the room un- 


building is concentrated a foundry, used 
specially to make the castings for this de- 
partment. This is owing tothe great variety 
of patterns required, and the convenience 
of having the foundry and finishing under 
one management, 

The building which is occupied by this 
portion of the work is 200 feet by 125 feet. 

The works have a side track from the 
London & Northwestern Railway. The 
tracks run into the foundry, also into the 
main fitting shop, for the heavy work that 
ishandled. Thesame track is made use of 
for moving the heavy castings out of the 
foundry to the machine shop. 

A system of small narrow gauge railways 
is being laid down in the works as shown in 
the plans. 

The storage sheds for scrap-iron, coke, 
sand, Clay, and other material used in the 
foundry are placed next to it, also a storage 
shed for the storing small castings, 

The caretaker’s cottage is erected on the 
premises, in which the watchman lives, for 
safety in case of fire. 

The upper part of the clock tower is fitted 
with a large water tank, and a 2” pipe leads 
all over the premises. At every 25 yards is 
placed a tap and hose pipe permanently 
attached, 

The entire plant is not shown by the engrav- 
ings, there being several buildings of minor 
importance, which for lack of space we do not 
show. 
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LETTERS FROM PRACTICAL MEN. 
Drawings for Pattern Makers. 
Editor American Machinist : 

I have read with considerable interest the 
various articles by different writers on the 
subject of drawings for pattern makers and 
other departments of the machine shop. 

I thought that I would endeavor to give 
my ideas on the subject, as exemplitied by 
my own practice. I have worked a good 
deal at the bench as pattern maker, and_ pre- 
fer at all times, when the work will admit 
of it, to have a full-size shrink-rule drawing, 
even if I have to make it myself, But I have 
found, as might be expected, that I. cannot 
make such a drawing in the pattern shop, 
with pattern shop appliances, as quickly or 
as well as I can when in the drawing office 
with my drawing office outfit. 

[also find that, from the practice of working 
in the shop, or some other cause, I can judge 
of the proportions of a piece of work much 
better from a full-size drawing than from one 
on a smaller scale. 

Several years ago, after trying to get 
drawing scales with shrink-rule divisions 
without success, I made from my Brown & 
Sharpe steel shrink-rule a set of scales 6 
inches, 12 inches and 24 inches long, and 
have used them with much satisfaction ever 
since. 

I now make full-size drawings of all pat- 
terns with my shrink-scales, giving figures 
only where fitting or machine work is requir- 
ed to be done, showing holes only when they 
are to be cored, and always, when anything 
different from the usual run comes along, 
consulting both the moulder and_ pattern 
maker as to the best way to design the article 
for both moulding and pattern making, to 
insure the best result. 

I make my machine shop drawings on 
sheets 12’'x18", as far as I can use them, and 
18''x24"’ next, and so on, doubling the sizes, 
using blue prints with only those dimensions 
given that are necessary in the shop ; for of 
two evils I am in doubt which is the worse— 
leaving out dimensions which are necessary, 
or putting in dimensions which are unneces- 
sary; the understanding being that, wherever 
a drawing is figured, it means that there is 
work to be done on that picce to bring it to 
that size, and not otherwise. 

I much admire Chordal’s system of card 
drawings, but consider it too expensive for 
anything but staple articles, which are to be 
made in quantities, when,I know, from having 
used it, that it is the best system that I have 
so far heard of. 

I make my pattern drawings on cheap 
manila paper, and expect the pattern maker 
to make any marks he pleases on them, such 
as laying out courses of segments and_ thick- 
ness of pieces in building up, ete. 

I also find that being able to lay the pattern 
direct on the drawing is a véry convenient 
check against mistakes which are likely to 
creep in even with the most careful men. 

I have tried to get scales with shrink-rule 
divisions from Brown & Sharpe, Keuffel & 
Esser and others, but so far without success. 

I have come across a few pattern makers 
whose prodigious dignity was infringed upon 
by having shrink-rule drawings provided, as 
they looked upon them as an insinuation that 
they were not supposed to be capable of 
making proper allowances, but at the same 
time I did not find the work of those high- 
toned individuals as free from mistakes as for 
ny own satisfaction I would have wished it 
to have been. Wa. J. SILVER. 
Salt Lake City, Utah. 


Prof, Sweet's Lathe, 
Vitor American Machinist: 
I see a great deal to admire and but two 
ings to condemn in the new engine lathe 
illustrated in the issue of May 80th of the 
\MERICAN MACHINIST. 
The legs under the tail-stock appear to me 





lo be inadequate to bear the weight and 
stand the strain when turning heavy stock, 
and the rings used in the center rest will be | 
found to be a nuisance when turning long and | 


heavy pieces; because the rings must be | 
put off and on the end of the piece, and, on 


account of the screws being on the inside of 
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the rings, they are not as handy to work as | 


the regular style. 

I have seen a center rest made something 
after the form of this one, but it was merely 
aring with three ,5," set screws having a 
loose fit, and sometimes when turning a taper 
piece it would turn the screws around, making 
it useless, so it was discarded and the regu- 
lar style used. JosePH J. HARROP. 
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Steamboat * Puritan.” 


The steamboat ‘‘ Puritan, the recent ad- 
dition to the fleet of the Fall River Line of 
steamers, recently made an excursion trip 
through the Narrows, around the lightship, 
and in returning, ran for distance 
up the North River. It was not the inten- 
tion to test her capabilities on this trip, 
and consequently no 
rush her and obtain a high speed; 


some 


effort was made to 
in fact, 
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The model and general plans were designed 
by Mr. George Pierce, Supervisor of Steamers 
of the Old Colony Steamboat Co. 
ing this steamer, every advantage has been 


In design 


taken of former constructions, and every de 
vice and improvement suggested by past ex 
perience and progressive invention has been 
utilized, so that to-day she represents the 
finest exponent of marine vessel construction, 

On the evening of June 18th—the day dur 
ing which the excursion trip was made—a 
large number of persons who gathered on 
board of the steamer in response to invita 
tions had an opportunity to inspect the 
steamer, and the beauty of the general style 
of the ornamental and decorative finish was 
fully realized, and shown to great advantage 
under the rays of the electric light; some 
idea of the amount of finish in the different 
departments may be obtained, when it is un 
derstood that in the gilding alone 185,000 










2x # Beamd>; 
\f Bead” 


Wea NL: 
} rR\y\ A 











io 





Crane Girders 8 x *y 




















| 
| 
\ | 
| = 
' ' 
Y 
=e 
~t-diat - | 
Plan of Top | 
, ‘ # | : 
ne ae 
a) a T ! 
. ee \~ | 
-4{-1}}e4-+-— | 
We N 
WNT nest 
Rs sy | | 
= ‘ | 
= 12 | | 


Section\at C D. 


-- —--15—-- — -- 


tr 








~ 





Lrdine 
ae ae | 





Floor Level 





104 


Section at AB. 





2} 
i 
' 
| 
1 


k 








Fig. 5 





Plan on Floor Level 
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AN ENGLISH ENGINEERING 
all her boilers were not in use; she sim- 
ply sailed along very leisurely, giving the 
large number of invited guests, as well as 
the officers, an opportunity to enjoy them 
selves as much as possible. 

The report printed in a number of our 
daily papers—that she made twenty-two 
miles in an hour and five minutes—is not cor 
rect; but what she really did do was to point 
to the fact that the promise of her construc 
tion has been 
record will probably exceed the expectations 
of her designers. 

The ‘‘ Puritan” is probably the largest 
boat of her class which has been built; her 
dimensions of hull, engines, illustrations of 
her outside appearance and deck plans have 
been given in our issue of March 21, 1889. 
The design, proportions and workmanship of 
her compound engines reflect great credit 
upon the W. & A. Fletcher Company, of 
New York, who were the sole contractors of 
her construction from beginning to the end. 


86x 36'x 18° 


fultilled, and that her future | 

















ESTABLISHMENT.—SEE PAGE 6. 


gold leaves, each 88 inch square, were used; 
and in painting the ship, nearly 100,000 
pounds of lead were used. Yet it cannot 
be said that the finish is gorgeous, but it 
is artistic in style and design, exquisitely 
tasteful 
ornamental effects in rich succession, 


in coloring, and blending the finest 
In the 
main saloon, the beauty and finish of the 
| festoons of vine and leaf work which orna 
| ment the masts and columns standing in this 
portion of the ship was greatly admired. 
Every leaf and projecting twig presents an 
individual or clustering electric light, and 
the artistic effects produced by their design 
and combinations are excellent. 

The efforts of the designers and builders, 
directed towards the promotion of the safety, 
comfort, convenience and accommodation of 
passengers, will undoubtedly be appreciated 
by those who patronize this line of steamers. 

The ** Puritan” will go in active service 
on the 17th inst.; her first regular trip will 
be from Fall River to New York, 
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An Avoidable Railroad Horror. 


Mingled 
sympathy which all must experience on read- 


with the feelings of horror and 


ing the accounts of the recent terrible railroad 
accident in Ireland, by which over seventy 
lives were lost, will be a feeling of self-con 
gratulation on the part of Americans at the 
thought that it is now practically impossible 
for that 


occur toa passenger train on any 


particular kind of an accident to 
road of 
Passenger 


consequence in this country. 


coaches detached from the engine, either 


purposely by the trainmen, or by accident 
onan ascending grade, would be securely 
held by the automatic brakes. — If 


brakes had been in use on the Irish 


these 
road, it 
is safe to say that they would have saved 
the lives of these unhappy excursionists, to 
the destruction of which another variation 
from American railroad practice seems to 
have contributed, ¢. ¢., the compartment 
coaches with doors on the sides securely 
locked, so that there was small chance 
for the imprisoned people to escape. 
The spirit of conservatism has cost 
dearly in this instance, and there is no 
escape from the conclusion that, for the 
killing of these people, there is not the 
least shadow of an excuse. 
Z =: = 
We are glad to note that it seems likely 
that the Cambria Lron and Steel Works 
at Johnstown will not be long in resum 
ing operations, considering the tremen 
dous difticulties which they have to en 
counter, As the existence of the town 
itself depended to a very great extent 
upon this establishment, it is of course a 
matter of importance to the surviving 
citizens, as well as to the members of 
the company, that operations should be 
resumed as soon as possible. The price 
of the stock of the company upon the 
market indicates that there is entire con- 
fidence among those having an opportu- 
nity to judge, that, notwithstanding the 
very heavy loss of the company, it will 
soon be in as good shape as before. 
= ——— 


A cable dispatch to the New York 
Herald, dated London, June 18th, says 
that the American Engineers had had a 
very busy day listening and responding 
to addresses of welcome, banqueting, 
etc. Mr. Robert T. Lincoln, United 
States Minister, said that the present oc 
casion was one of many which had come 
under his notice, as showing the perfect 
good feeling that bound America and 
England together, that much of this in- 
ternational amity was due to the work 
of engineers, who were rapidly destroy 
ing time and space, and that he hoped 
this good feeling would continue for- 
ever. 

oS eRe 

The Locomotive, 

cently formed 


referring to the re 
organization of boiler 
manufacturers, says : 
“This organization of boiler manu 
facturers cannot fail to interest every 
man Who has anything to do with boil 
trust that the 


practical workings of the association may 


ers; and we sincerely 
prove as beneficial to the public as the gentle 


men interested in the movement hope to 


make it. Any step that leads to improve 
ment in either workmanship or material ought 
to be hailed with joy.” 
ape - 

Correspondents, who send us communica 
tions or questions signed ‘* Constant Reader,” 
‘© A Subscriber,” ete., 
pame or 


and without any other 
means of identification, are doubt 
less at a loss sometimes to account for the 
fact that no attention is paid to them, But it 
is our invariable rule to put communications 
Which do not bear the real names of the 
writers into the waste basket. 

me 


The President of the Institution of Mechani 


cal Engineers (of Great Britain) in a recent ad 
dress to the members, compared the American 
and English systems of granting patents upon 
inventions, saying that the former seemed to 


possess decided advantages over the latter. 
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| waste most of the prosperous manufacturing 
city of Johnstown and neighboring villages, 
and destroyed the lives of thousands of men, 
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afflicted survivors of the terrible disaster, i 


to 


circumstances which 


Johnstown. 


ENG., 


New York, N. Y. 


RI. 


D.,.N. ¥ 





NEW YORK, JUNE 20, 1889. 





CONTENTS. 


PAGE. 


A New Pipe Cutting and Threading Machine 


Something for Pattern Makers. By P. S. Dingey. 1, 2 

Details of Sweet's 16-Inch Engine Lathe. By 
Prof. C. I. King..... 

How I Got There. By Geo. Guntz. 

Literary Notes 

Robbins’ Hollow Mills. 

Practical Drawing. By J. G. A. Meyer 

Some Fixtures for Hand Lathes. 

English Boiler Inspection. By W. H. Booth 4,2 

A Wonderful Furnace 

BR: CAOBOTOUR ORO oi isiccccctaccencic 

Mineral Products of the United States... ce: 

An English Engineering Establishment. 

Letters from Practical Men: Drawings for 
Pattern Makers. By Wm. J. Silver—Prof. 


Sweet’s Lathe. By John J. Harrop... 


Steamboat * Puritan.” 


An Avoidable 


Railroad Horror 


Some Lessons of the Great Disaster 

Questions and Answers. 8, 
Manufactures 

Machinists’ Supplies and Iron |. cease ae 


me © © OH Ww *& 


~ 


7? 


AMERICAN 


Some Lessons of the Great Disaster. 


There is no need at this time to recount the 


story of the flood which has laid 


women and cbildren ; our readers are famil- 


About all that can be done now, besides 


rendering the much needed assistance to the 
call attention to the preventable causes 
which led to it, and to the lessons which may 
be learned from it. 

It is difficult to imagine a combination of 
be any better 
calculated to produce just such a disaster 
than those presented by the situation of 
Above the city, on the one 
hand, a weak and improperly constructed 
dam, holding above the heads of fifty thou- 
sand people a vast volume of water, con- 
taining the potentiality of utter destruction 
to all in the valley below it, while, upon the 
other hand, below the town, was a firm and 
substantial stone bridge capable of withstand- 
ing almost any shock which might be brought 
against it, and well calculated to hold the 
debris brought down by the flood, and thus 
to form a second dam to back up the waters 
far above the height to which they would 
otherwise have risen, and complete the work 


would 


of destruction. 

The first thought suggested by the calamity 
is that no dam maintained for the purpose of 
merely affording pleasure to a select few 
should be allowed to exist under such condi- 
lions that, by its failure, the water held 
back by it could be precipitated upon com- 
munities of people below. While it is true 
that a dam could be constructed which 
would in all human probability hold secure- 
ly such a volume of water as destroyed the 
miserable embankment of earth, stone and 
clay, by courtesy called the Conemaugh 
dam, yet it is not likely that such a dam as 
would be needed to do this would ever be 
built by a club whose only object was to se- 
cure a fishing and boating summer pleasure 
resort. We do not believe that even the best 
of dams should be maintained in such  situa- 
tions for such a purpose. But there seems to 
be ample evidence that this, instead of being 
one of the best of dams, 
worst, and that there were plenty of persons 
competent to form an intelligent opinion re- 
varding it, who for along time had consid- 


was one of the 


ered it a menace to the lives and property of 
the people of the valley, and had repeatedly 
declared it) to be such. 

The failure of this dam does not, as many 
seem to think, furnish a valid reason for pro 
hibiting the erection of rea7 dams, built under 
the supervision of disinterested and competent 
engineers, especially when built for some use- 
ful public purpose. We suppose it can hardly 
be said to be possible to construct a dam which 
no combination of circumstances or upheaval 
of nature could possibly destroy, but it 
indisputably true that dams have been built, 


1S 


from the existence of which the people liv- 


ing below them run far less risk of injury 
than by the ordinary contingencies of life. 
Such dams can yet be built and will be, but 


will differ in every important particular from 
the Conemaugh dam; they will be of differ- 
ent material, will be highest where it 
lowest, strongest where it was weakest, and 
instead of utterly inadequate spill-ways, ob- 
structed by 
fish, will have ample means for 
unusual quantities of water to escape with- 
out doing harm. 

As to the floods which are to be provided 
against in the construction of a dam, it 
important to that the character 
of these floods is in many cases being contin- 


was 


gratings put in to confine game 
allowing 


Is 


consider 


ually changed by the cutting away of forests 
and by the artificial draining of land, both of 
which causes have the direct effect of increas- 
ing the suddenness and violence as well as 
the total volume of water passing down a 
natural water-way, in times of unusual rain- 
fall. The first of these causes at least seems 
to have very materially the 
bringing of the fatal strain upon the Cone. 


contributed to 








either that an allowance should be made 
the construction of a dam 
away of the forests above it or the cutting of | i 
from 
such an one, 
AMERICAN MACHINIST. 
woman, and is referred to by the editor as an 
‘* affectionate 
LETTER FROM A BRAVE 
pathetic 
taste displayed in the publication of such a 
letter, in what purports to be a mechanical 
journal. 
Slumptown Bazoo, or the Arizona Kicker. 


the preference for the latter. 


erection of dams of any kind for any purpose 


are improperly constructed and fall or are 
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in 
for the cutting 


the timber in some manner restricted, with 


The clamor which has arisen against the 
is as senseless as would be an opposition to 
the erection of houses, because some of them 
burned. Dams can be constructed which will 
be as safe as anything else on earth can be ; 
there are engineers that know how to build 
such dams, and all that is required to build 


weaknesses 
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A mechanical contemporary—one of whose 
takes the form of publishing in 
ts columns the flattering letters received 
recently published 
in which allusion is made to the 
The letter is from a 


its readers—has 


” 


and as ‘‘ A PATHETIC 
WOMAN.” The most 
case is the lack of 


letter, 


feature of the 


It might do well enough in the 





them is the will to do so, and sufficient money. 
If it be true, as the reports say, that the 
man in charge of this dam had _ repeatedly 
warned the members of the club which 
maintained it, that it wasin a dangerous con- 


dition; and that he was finally given to 
understand that he would lose his place 
unless he stopped annoying them about it, 


then their responsibility becomes about as 
heavy as men can well be called upon to 
bear, and we hope they will be made to feel 
its full weight. They can never repair the 
damage their ignorance or negligence has 
caused; but owners of other dams so situated 
that their failure would result in loss of life 
or of property should be made to feel the 
lute necessity for procuring competent engi- 


abso- 


sible limit. 


The destruction of Johnstown, like all great 
calamities, has afforded an opportunity for 
the exlnbition of the noblest traits of human- 


response of the people all over our own and 
in many foreign countries to the calls for 
assistance coming from the devastated valley, 
have been extremely gratifying, and will do 
as much as human efforts can do to mitigate 
the horrors of the situation. 

Contrasted with this noble forgetfulness of 
everything else except that human 
were sorely in need of help, which could and 
should be rendered, is the action of a few, 
reported to be Hungarians, who, in the midst 
of the wreckage of houses filled with dead 
and mangled humanity, went about mutilat- 
ing the bodies of women to secure their jew- 
elry. By this they as the 
have said, that they were brutes ; 
the first instincts of human beings. Such a 
thing but 
why should any one be surprised at this ex- 
hibition of brutality by such men, under such 
? Are men here 
because they are little better than brutes and 
can work and _ live brutes? They and 
their ancestors before them have lived for 
generations under the most brutalizing con- 
ditions, well calculated to deprive men of 
the last instinct of humanity; and it be- 
cause they have been reduced to such a con- 
dition that they no longer consider necessary 


beings 


showed, papers 


devoid of 


is horrible and revolting enough, 


circumstances not. these 


as 


18 


the conditions of living which other human 
beings deem it necessary to secure, that they 


work in the 
coal mines at wages which Americans are not 
yet reduced low enough to enable them 
live There are many thousands of 
such men in the mining regions of Pennsy]- 
vania, and every one knows that they are re- 
garded as mere brutes. In times of disaster 
and of temporary social disorganization and 
consequent removal of restraint, can they be 
expected to do otherwise than show their 
brutality ? 

These men work and exist under such con- 


are brought to this country, to 
to 
upon. 


ditions as could not be borne except by those 
who have few ideas or ambition above mere 
and though we may be shocked at 
an exhibition of their brutality, we 
should not be greatly surprised. And when 
we stop to think what sort of an effect would 
probably be produced upon us if were 
compelled to live as they live, we shall prob- 
ably not be inclined to greatly blame them. 
At any rate, we submit that the unlawful 
killing of some of them is a very poor rem- 
edy. Rather let the conditions which pro 
duce such men, and bring them to this coun 
try, be examined, and the remedy applied to 


brutes; 
such 


we 


of 
an electric 


— --- able 


right angles to each other; 


ders. 





pions AND 
(ues Wns 


Under this head we propose to answer questions sent 





us, pertaining to our specialty, correctly and according 
to common-sense methods, 


Every question, to insure any attention, must invari- 


ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 





(247) J. M. M. Philadelphia, Pa., asks: 
If an air chamber is filled with proper proportions 
can the gas and air be exploded by 
A.—Yes. Your other question 


gas and air, 
spark ? 


LePLYINna ¢ NRE ¢ Ss » ris] ‘ . > e . 
nee Fite advic and upervision, and for re-| we cannot answer, as you have not given us suf 
ducing the risk of disaster to the lowest pos-| ficient data. We believe the work on “The Gas 


Engine,” by Dugald Clerk, will help you, and en- 
you to obtain the information which you seek. 
(248) E. B., 


building a small engine, 


Columbus, Ohio, writes: I am 
having two cylinders set at 
diameter of cylinder, 2 


e . “ i . 48; str j » 4S! t or d "eV j st 
ity on the one hand and of the most ignoble |)" oe een ee ee eee 

. ‘ be 400 per minute; steam pressure, 60 pounds per 
upon the other. The hearty and generous square inch. What is the horse-power of each cyl 


inder, and what is the horse-power of both cylin- 


A.—Each cylinder will develop about 


dicated horse-power; the two together will develop 


about = <2= 74 indicated horse-power. 
53 33 

(249) J. L. R., Philadelphia, writes: In 
your issue of August 13, 1887, is a table of the angles 
for grinding tools for the lathe and planer. How ean 
I find the angle for curved faced tools by that table 
without the machine? A.—We do not think you 
make much use of that table without the machine. 
2. Will you please give a rule to find the force of a 
blow of asteam hammer in pounds? A.—See answer 
to Question No. 240, June 6 issue. 3. Can a person 
ask questions too often? A.—It might be possible 
to do so, but we have never had occasion to com- 
plain of the number of questions asked by any one. 
(250) F. S., Columbus, Ind., writes: Where 
a pulley or a cylinder is required to be balanced by 
the use of a weight, and it is balanced perfectly on 
straight-edges while standing, will it be in balance 


when running at high speed? and if not, please 
state why. A.—It may or may not be in balance at 


high speed, depending upon circumstances; but in 
the case of a cylinder, it will usually not be, unless 
pains are taken to secure running balance. You 
will find the matter explained in the answer to 
Question 222, issue of May 16, and more fully in an 
article on the subject in issue of Sept. 16, 1882. 
(251) F. B. S., ——, asks: Which is 
right for an involute rack—that the sides of the 
teeth shall be curved like the gear, or be straight 
and inclined to the pitch line 754% Ihave Brown 
& Sharpe’s ** Practical Treatise on Gearing,” and it 
says that the sides of the teeth in an involute rack 
should be straight on an incline of 754° with the 
pitch line of the rack; and yet we have rack-pitch 
gauges in the shop, bought from Brown & Sharpe 
within two weeks, on which the sides are curved. 
Iam learning, and wish to know which is correct. 


A.—The teeth of racks, to mesh with single curve 
involute tooth gears should be straight and in 


You will find 
which you 


curved. 
book of 


clined all others are 
the matter explained in the 
speak, on pages 12 and 27. 
(252) W. M., Argentia, 
seale is forming in the boiler, what course would 
you pursue? A.,—We would have the water 
lyzed, and thus find out what compound, if any, for 
the should be used. Hlow 
would you testa crank-pin in order to determine 
whether it is square to the crank? 4,—Disconnect 
the and the main rod, take up the play 
between the crank-pin and brasses, and key the 
rod to the crank-pin. Place the crank successively 


756 


Ill., asks: 1. Ifa 
ana 


prevention of scale 


crosshead 


on its dead centers, and also on its high and low 
center. If in these positions of the crank the main 


rod is exactly in line with the crosshead pin, it will 
be true enough for all practical purposes. 38. How 
can | obtain your paper? A.—You should be able 
to obtain it from any newsdealer, or you may send 
your order to our office, and it will be promptly at- 
tended to. 

W.HL., The last issue 


(253) -, Writes: 


of the AMERICAN MACHINIST Contained the answer 
to my questions regarding spiral gearing. The 
questions were, how many teeth should there be in 








maugh dam; a fact which would indicate 


them. 


a gear 246” pitch diameter cut at an angle of 45°. 
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12 pitch. Also, if there was arule for calculating 
the teeth of spiral gearing for all angles and pitches. 
The answer to the first was 24, and to the second 
that the rule was the same as for ordinary spur 
gearing. It is not quite clear to me how you got 
the numMtr 24 by that rule. We cut the gears by 
the cut and try rule, as we knew of no other, and 
could get in only 22 teeth. There seems to be quite 
a discrepancy between the rule, the number of 
teeth given by you, and .the number actually cut. 
Will you please explain? A.—It is not quite clear 
to us either how we got the number 24. But at any 
rate, it is a palpable mistake; the gears, by the rule 
we gave, should have 30teeth. By using the regular 
12 pitch cutter you have gears the normal pitch, 
which is about 12, and figured in this way, they 
would have 21 teeth and a fraction over. 


(254) C. G., Detroit, Mich., asks: What 
advantage is therein a tandem compound engine 
overasimple expansion engine? A.—The reason 
generally given why so great an economy cannot 
be effected in one cylinder as in two cylinder com- 
pound engine is that at every stroke the inside of 
the cylinder of the simple expansion engine would 
be put into direct communication with the con- 
denser, and its temperature thereby lowered to 
nearly the same temperature of the condenser; 
consequently, if fresh steam of a high temperature 
were introduced into a cylinder which has been al- 
lowed to become comparatively cold, a very large 
quantity of the steam would be immediately con- 
densed. If, however, the temperature of the steam 
is split up into two stages, by causing it to do work 
in two successive cylinders, then it is only the last 
cylinder which comes into direct communication 
with the condenser. Therefore the range of the 
temperature in the first cylinder is comparatively so 
small that the amount of initial condensation will 
be considerably reduced, and thereby economy in 
fuel promoted. 


(255) E. V. V., Hoboken, N. J., writes: 1. 
Please give me arule for dinding the horse-power 
of a marine boiler according to the laws of local in- 
spectors. A.—We are not aware that the Board of 
Supervising Inspectors have established any rules 
for finding the horse-power of marine boilers. 2. 
If aslide valve is cutting off at a certain point of 
the stroke, and if it is desirable to change the point 
of cut-off, what is to be done? A.—Change the lap; 
this will also necessitate a change in the position 
of the eccentric. 8. When the cut-off is regulated 
by independent cut-off valves on the back of the 
main valve, the cut-off valves being connected by a 
right and left-hand screw, then, in order to change 
the point of cut-off, I say the distance between 
them should be increased or decreased as the case 
may require; am I right? A.—Yes. But it should be 
remembered that some of these cut-off valves cut 
off with their outer edges; others cut off with the 
inner edges. In the former case, the cut-off valves 
are moved closer together to obtain a later cut-off; 
in the latter case they are moved further apart for 
the same purpose. 


(256) A. F. M., Humbolt, Kansas, writes: 
Enclosed you will find a photograph of boiler with 
blister, which occurred at the Humbolt Water Mills 
of this place on the afternoon of May Ist. The pic- 
ture shows the boiler as it appeared after the front 
was removed for repairs. The boiler is 60 inches 
diameter and 16 feet long, forty-five 334-inch tubes, 
and has to furnish steam for a 16x48 inch Corliss 
engine, and is fired with natural gas and coal to- 
gether. At the time the burning occurred, it had 
only run 50 hours since being washed out. The 
boiler is forced to more than double its actual ca- 
pacity, and it is utterly impossible to run with less 
than 100 pounds boiler pressure. The sheet next 
back of this was blistered and taken out about five 
months ago, and now this has occurred. What is 
your opinion of the pressure this boiler ought to 
carry with the last patch put on?’ Also. what do 
you think would have happened if the bottom of 
this blister had given away—would there have been 
an explosion, or would it simply have blown out? 
A.—By the appearance of the photograph, we 
should judge that the blister is about 18 inches di- 
ameter, and about 5 to6inches deep; its form re- 
sembles a portion of asphere; the blister is at the 
bottom of the boiler, and in a place where the 
boiler is probably subjected to the greatest heat. 
The thickness of the shell is not given; neither is it 
stated whether the boiler is made of iron or steel; 
we presume that it is made of iron. In our opinion 
the blister is caused by overheating the iron, and 
perhaps it is also partly due toa poor quality of 
iron. Under these conditions, and because the 
boiler has been patched, we believe that a steam 
pressure of 100 pounds is more than the boiler 
should carry. If, on the other hand, the boiler is 
not worked beyond its capacity, and the iron is of a 
good quality, 34 of an inch thick, having a tensile 
strength of 55,000 pounds per square inch, seams 
double-riveted where necessary, then a pressure 
of 100 pounds will not be too great for the boiler to 
carry. Our advice is to have the iron tested, and 
thus determine the pressure which the boiler can 
carry with safety. As tothe consequences to which 
the blister may lead, it may be said that, when iron 
is overheated, it changes its structure from fibrous 
to a coarse granular, losing in strength and ductili- 
ty, and becomes more brittle. The loss in tensile 
strength in overheated iron plates has doubtless 
been a cause of many boiler explosions, and can 
only be explained by the possibility that the con- 
tinued variation and differences of temperature of 
the outer and inner surface of the plate have di 
minished the cohesion of the fibers composing it. 
We believe we are correct in saying that you have 
been fortunate in escaping an explosion. 
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these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN 
Ist PUBLISHING Co., 96 Fulton st., New York 

“ Modern Locomotive Construction.”” By J. G. A 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world 
Commencing with the June 27, 1885 issue, 92 articles 
have thus far appeared up to and including the 
May 30, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 


I 

E. Snyder, Worcester, Mass. 
E 
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At New Berne, N. C., Warren Ellis will erect a saw 
and shingle mill. , 

The Allentown Hardware Co. have been chartered 
at Allentown, Pa. 





MACHINIST 


A saw mill will be erected at Spartanburg, S. C., 
by Edwin McDowell. 

T. C. Yates is interested in a proposed woodenware 
factory, at Ashville, Ala. 

New shops will be built at Worcester, Mass., by 
the Stewart Boiler Works. 

At Hillsville, Ala., a machine and boiler shop has 
been built by Kinser & Rogers. 

At Pensacola, Fla., W. F. & J. E 
a foundry to their machine shop. 


Cleary will add 


W. B. Snead & Co. have contracted to build new 
machine shops at Lynchburg, Va. 
At Ashville, Ala., Alexander Corn, of Whitney, 
will erect a saw and planing mill. 
An iron foundry will be built at Opelika, Ala., 
by J. B. Bennett and W. Thompson. 
A hardware factory will be erected at Jackson, 
Tenn., by the Jackson Specialty Co. 
The recently burned saw mill of E. M. C. Dowling 
& Bro., at Azark, Ark., will be rebuilt. 
Worth Stickley, of Madisonville, Tenn., contem 
plates the erection of a furniture factory. 
At Winchester, Va., the Winchester Gas Co. are 
thinking of adding an ice factory to their plant. 
A machine shop will be erected at Apopka, Fla., 
by the Apopka & Clay Springs Railroad Co. 
A company has been incorporated which will 
erect a wood-working factory at Archdale, N.C. 
At Pueblo, Colorado, Starns, Rogers & Co. are 
about to establish a foundry and machine works. 
At Ansonia, Conn., the Farrell Foundry and Ma- 
chine Shop will build a large addition to its works. 
At Manchester, N. H., new machinery is being put 
into the bleachery of the Manchester Print Works. 
B. K. Collier is interested in a new cotton mill of 
10,000 spindles, which is to be erected at Opelika, 
Ala. 
At Buffalo, N. Y., the American Steel 
has been incorporated, with a capital stock of $500, 
O00. 


Forge Co. 


At St. Augustine, Fla., the St. Augustine Improve 
ment Co. will erect a wood-working shop 60x100 
feet. 

A company which W. F. Repags has organized, 
will erect a large furniture factory at Knoxville, 
Tenn. 

A boiler shop will be built 
Gubbins, proprietor of the 
Works. 

McCrosky & Whittingham are reported to be re 
moving their brass works from Cleveland, Ohio, to 
Atlanta, Ga. 


in Chicago by John 


Excelsior Machine 


A saw mill with planing machinery will be estab 
lished at Palatka, Fla., by W. J. Tilghman & Sons, 
of St. Francis. 

The capital stock of the Simonds Rolling Machine 
Co., at Fitchburg, Mass., has been incregsed from 
$400,000 to $600,000. 

The Gracy Lubricating & Machinery Co., of St. 
Louis, has filed articles of incorporation, with 
capital stock of $25,000, 


The Everett Woolen Company, of Great Barring- 
ton, Mass., has arranged to give its employes a half 
holiday every Saturday. 

Athens Mining & Manu 
mill of 5,000 


It is expected that the 
facturing Co. will 
spindles capacity at Athens, Tenn. 

Mr. W. M. Smith, of Batavia, N. Y., is organizing 
acompany at Columbus, Ohio, to manufacture a 
patent vehicle wheel of his invention. 


erect a cotton 


The contract has been let for steel rails for the 
Anniston & Montgomery Railroad, which is to run 
from Anniston to Montgomery, Ala. 

Mr. Ed. Swindall, of Bainbridge, Ga., has pur- 
chased an engine and boiler, and will put in ma- 
chinery for a shingle. lath and planing mill. 

A site fora lumber yard and planing mill has 
been purchased by the Gregory-Coe Lumber Co., 
and the Chilton Lumber Co., of Chilton, Ala. 

The Glenmore Iron Co., which has acquired title 
to 3.000 acres of mineral lands near White Sulphur 
Springs, W. Va., will erect a large plant thereon. 

At Birmingham, Ala., the Mary Lee Coal and [ron 
‘o. are building an extension of a 


railroad, and 
will soon erect a machine shop, roundhouse, ete 

At Columbia, Ala., the Columbia Variety Works 
will soon build a two-story brick shop. They are 
putting in new tools, and expect to add a 
foundry. 

The Poitevant & Faire Lumber Co 
ton, Miss., whose mill 
fire, will rebuild at 
machinery. 

The Eclipse Wind Engine Co., Beloit, Wis., 
issued a folding pamphlet giving all particulars and 
dimensions of their friction clutch pulleys, hangers, 
shafting, ete. 

The Rolling Mill Co., 
Ohio, are busy filling orders for forgings for the 
new Government vessels which are being built on 
the eastern coast. 

W. A. Chesterman, of Richmond, Va, has been 
awarded a contract to build an addition to the 
tichmond & Allegheny Rail- 


new 


.. at Pearling 
destroyed by 
once, putting in entirely new 


was recently 


have 


Cleveland at Cleveland, 


machine shops of the 
road, in Richmond, 
New 
tems are talked of at 
Springs, Ark.; 


water-works or extensions of present sys 
Florence, Ala.: Mammoth 
Americus, Ga.; Fort Valley, Ga.; 


Knoxville, Teun.; Batesville, Ark.; Two Harbors, 





Minn, 





The 
template the establishment of a 


Michigan Land Co., of Harrison, Mich., con 
lumber mill at 
Evergreen, Ala. They own 65,000 acres of timbet 
land in that vicinity 


Marietta, Pa., has been 
into the Marietta Casting Co. New build 
ings are being erected, and will be equipped with 
the best machinery. 


The Marietta Foundry, of 
merged 


that the car 
Louisville & Nashville Railroad Company, at New 
Deeatur, Ala., will be enlarged this fall, and will 
then give employment to about 1,000 men 


There is a probability shops of the 


The Van Winkle Machine Works, at Atlanta, Ga., 
which were destroyed by fire some time since, have 
been rebuilt upon a larger scale, and are now said 
to be the largest works of the kind in the South 


Huston & Sons, of Coatsville, Pa., have given the 
contract fora large steel mill to be erected south 
of their present plant. It will be entirely of iron, 


and equipped with the latest improved machinery 


At Findlay, Ohio, the plant of the Kellogg Seam 
less Tube Co. was recently started, and the } rocess 
put toa practical test. 
cessful that an enlargement of the works has been 
ordered 


The results were so suc 


Some Northern iron men, acting in conjunction 
with English capitalists, will erect four blast fur 
naces and steel mills at Cumberland Gap, Tenn., 60 
miles north of Knoxville. 
will be employed. 


Three thousand men 


A building for a machine shop, to be run in 
connection with the Lagrange Cotton Mills at 
Lagrange, Ga., has been commenced by the con 
tractor. It will be 40x150 feet. A foundry wil 
be built, 40x42 feet 


also 


We have received 
Co., St. 


from the Pond Engineering 
Louis, Mo., anew pamphlet devoted to a 
description of and general information regarding 
the Lowe feed water heater and purifier. 
to any one interested upon application 


It is sent 


The Laborers’ Manufacturing Co., of Meridian, 
Miss., has been chartered by J. Ek. Platt and others 
They will manufacture materials for house build 
ers, Wagons, etc. It is proposed to organize the 
company on the co-operative plan, paying up the 
stock in monthly payments of $1 


The Campbell Printing Press and Manufacturing 
Co., of New York city, have issued a special cata 
their printing The 
catalogue is printed in two colors upon one of the 
presses illustrated, and affords ample évidence that 
first-class work can be done by them. 


logue of oscillator presses, 


Henry R. Worthington is at 
very large export 
within the six months past about 1,000 of the small 
er sizes to foreign countries, principally 


present having a 


trade in pumps, having shipped 


England 
They are now building, at the factory 
in Brooklyn, 300 to 450 pumps per month. 


and France. 


We have received from the Charles River Iron 


Works (Edw. Kindall & Sons) Cambridgeport, 
Mass., a well-illustrated and well-bound catalogue, 


describing the line of machine work manufactured 
by them, which consists of portable, stationary and 
hoisting engines, and general machine work, steam 
boilers, ete. 

We have received the illustrated catalogue of the 
Putnam with 
the Putnam Tool Company, Fitchburg, Mass. It is 
an unusually large and complete one, and the illus 
trations, typographic work, and general execution 
are first-class. Some of the tools are illustrated by 
reproductions of working drawings, and show the 
construction very clearly, 


Machine Company as consolidated 


Evans & Howard, of St. Louis, Mo., have issued 
anew and well illustrated catalogue of their fire 
brick and special shapes for all kinds of furnaces, 
cupolas, gas retorts, iron and brick stack linings, lo 
The shapes, with their method 
of application, are “illustrated mostly by reproduce 


comotive arch tiles. 
tion of working drawings, and the catalogue will 
be found useful to manufacturers, 

The Botany Company has paid for the land in 
Passaic City, purchased of the Dundee and Equita 
ble Land Companies, settled the dispute be 
tween the Erie and Susquehanna Railroads by de 
claring that it must own and control all tracks on 
the property 
mills is not manufactured in this country at all now 


and 


The class of goods to be made at its 
The Company runs 80,000 spindles in Germany, and 


will start with 16,000 here.— Boston Journal cf Com 


merce 

The Holyoke 
making extensive improvements at the old Wheeler 
New 
are to be put up, one of them being a brick building 


Machine Company, Worcester, is 


foundry recently purchased by. it buildings 


four stories high, 75x75 feet, for a pattern room, 


and an additional one 775x150, to be used as a 
foundry. This will be equipped 


ery, and will bea great convenience to the company 


with new machin 

in facilitating its growing business Vanufacturcrs’ 

Gazelle, 
The 


fSaldwin Locomotive Works, of this city, has 


just ended negotiations with the Roanoke Rolling 
Mill, of Roanoke, Va., for the purchase of 200 tons 


of bar iron. The price at which the sale was con 
ducted is not given, but it is understood to be be 
low the price ruling for Pennsylvania iron 
since the 
factured iron has been purchased in Pennsylvania, 
Roanoke 
its lower price 


Ever 
saldwin Works were established, manu 


and it is intimated that the only reason the 

iron is taken this time is because of 

This sale is said to be the first transaction in South 

ern manufactured iron consummated in this State 
Philadephia Inquirer 
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Machinists’ Supplies and Iron. 


New York, June 15, 1889. 

fron—American Pig 
tone of the market has increased, and a better fee! 
ing prevails, though there is_ still 
amongst consumers to provide for 


certain We 
No 1 X 


made practically 
Northern brands, 
No. 2, $15.75 to $16: 
$16.50; No 


$15.25 


+* WANTED * 


** Situation and Help*’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturaay morning for 
he ens ruing week's issue, 


quote Standard 


Foundry, 


2, $15 to $15.25; 


Grey Forge, 











Ww anted -Position by practical mach. and ‘dr afta 
man as supt. or asst. Tubular, AM. MACHINIST. 
Wanted—A mechanical engineer, one accustomed 


to making working drawings of small machinery. 
Address The National Cash Register Co., Dayton, O. 
Wanted—A competent, practical and pushing 
foreman for general machine shop. Address, giving 
experience and reference, D. IH. C., Am. MACHINIST 
Wanted—A_ position by a practical, experienced 
foundry foreman, at present holding the same po 
sition; can give the best of reference as to ability. 
Address W. D.S., AMERICAN MACHINIST. 
Wanted—Situation as foreman by an experienced 
pattern maker and draftsman well up in the work. 
Eng. and general machinery ; Western location pre 
ferred.“ Machinery, B.."° AMERICAN MACHINIST. 
Wanted—A superintendent for a factory in On 
tario, making binders, mowers and horse rakes, and 
employing 250 hands; must be able to give out 
piece-work, order stock, and thoroughly acquainted 
with the interchangeable system and the manage 
ment of men. Box 103, AMERICAN MACHINIST. 
Wanted—Position by a man with over 20 years’ 
experience in the mach’y and supply business, both 
on the road traveling and in the office; would like 
to represent some mfg., and would travel or stay in 
office or store; large acquaintance; best references, 
Lawrence, AMERICAN MACHINIST. 





4: MISCELLANEOUS WANTS 
Advertisements will be inserted under this head at 
35 cents per line, each insertion, 
; aluminum-steel hack-saws, 
not brittle. Crescent Mfg. Co., 
New catalogue of 
Crescent Mfg. Co., Cleveland, O. 
Steel Name Stamps, Copper Burning Brands, ete. 
W. G. Sackmann, 1099 First av., Cleveland, Ohio. 
Light and fine machinery to order; Foot ae 
Catalogue for stamp. E. O. Chase, Newark, N. 
August ©. Christensen, 24 State st., N. Y., sean 
ing Engineer. Designs of all kinds of Machinery. 
Turned and Highly Polished [ron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md 


Model Engine Castings for sale. Send for circular. 
Lowell Model Co., 170 Merrimack st., Lowell, Mass. 


Engineers wanted to send their addresses and re 
ceive free a 25 ¢ 4 nt book,Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted—Second-hand roll lathe; please send de 
scription, age, weight, price and location to “ Roll 
Lathe,’ care AMERICAN MACHINIST. 

Wanted—By a reliable foundry and machine com 
pany a few specialties to manufacture; patented 
articles preferred. EF. &. M. Co., AM. MACHINIST. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

low to remove and prevent scale in steam boilers 
ata cost of ten cents a week. Send postal for cir 
cular to aerate rh Boiler Seale Resolvent Co., 
Pittsburgh, 

Machine eal to let, Rent 40 dollars per 
including power and gas, with use of tools, 
planer, shaper, milling machine, 
ete. 57 John st., New York. 

For sale to close business. Engines, boilers, pumps, 
tanks, blowers, lathes,drill, 30’ Hepworth Extractor, 
lot cylinder boilers for stacks, all tools and ae s 
Christian Hoffman, 225 Water st., Brooklyn, 


Just out; hard but 
Cleveland, 0. 


engineers’ specialties free. 


month, 
% lathes, 
drill-press, forge, 





AUTOMA’TIC—— 


WIRE STRAIGHTENER AND CUTTER. 










& 

Manufactured by the FE 
Collins-Gidbons Mfg. Co., z 
20 SOUTH 2nd ST., $ 
ST. LOUIS, MO, 3 E 


_ ae 


Machinery to build Specialties in 
+4 CAST IRON to manufacture. Fine, 


solid CASTINGS for Dies, Moulds, Dynamos, Motors, & 





The firmness of the general 


a disposition 
requirements 
which are either covered by contracts, or otherwise 


$17 to $17.50; 
Southe rm brands, No. 1, $16 to 
$14.50 to 
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MACHIN LST 


[June 20, 1889 








Established 1852. BRADLEY’S 


lfc, POWER HAMMERS 


<———= The BESTin the WORLD 
RUN BY BELT. 





HELVE HAMMER 





BRADLEY 
UPRIGHT HAM UPRIGHT HAMMER 


BRADLEY S$ HEATING FORGES 


Indispensable in 
all shops to keep 


BRADLEY'S 
CUSHIONED 
HAMMERS 


ind men 


‘ , fully ( 
employed and - 
reduce the cost 

AL Of production, s 


BRADLEY'S SOFT 
COAL FORGE, 





KEAUDKY 8 





BRADLEY 8 HARD ce 
HEATING FO 
BRADLEV& Co. SYRACUSE,N.Y 
63 Murrayst.NEW YORK; 98 Sudbury st. BOSTON.MASS 








DoLID EMERY 69, Srones 


Triple Coated Kyat RE 
Suan, 


HE TANITE CO, 
TROUDSBURG -PA. 

Fitchburg Machine Works. 

Manufacturers of 


METAL-WORKING MACHINES, 

















OFFICE AND WORK#i, 
21 MAIN STREET, 


Fitchburg, Mass. 


13 to 


Send for Catalogue (E.) 
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eH bo uhliibtltl 
MACHINIST'S SCALES, 


PATENT END GRADUATION, 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y, 








THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, ‘ 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


END FOR CATALOGUE, 





MILLER, METC 


136 FIRST AVENUE, 
PITTSBURGH, PA. 


STEEL 


64 and 66 SO. CLINTON ST., 
CHICAGO, ILLS, 


For tools and dies of all kinds. So 
uniformly good as to leave no excuse for 
buying foreign products at any price. 
ALF & PARKIN, 


480 PEARL STREET, 
NEW YORK. 





Drill Presses, Shap 
Saws. Machinists’ 
on trial. Catalc 


167 West Second 


OUR SPECIALTIES, 8, | 





Sebastian, May & Co.'s Improved Screw Cutting 


FOOT AND POWER LATHES 





ers, Band, Circular and Scroll 
Tools and Supplies. Lathes 
»gue mailed on application. 


Street, CINCINNATI, 0. Ql e fe 
2, 14 and (8 inch Lathes. 





SMAL 


A. 





_ 184 Washington St., 


L POWER OR HAMD PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 
SEND FOR CIRCULAR. 





TOBIN 
BRONZE 


Send for Circular. 





Rods for p 
for pur 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
umps and bolts. Yacht shafting. Rolled sheets and plates 
ap linings and condenser tube sheets, &c. Ingot metal for 
car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 
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UNION STONE COMPANY, 


58 & 40 HAWLEY ST., = 36 JOHN ST., 
BOSTON, MASS. NEW YORK, 





No. O.—Bench Grinder, 34 in. 
Takes wheels to 12 in. diameter, 
Adapted to light grinding, such as tools 
for wood working purposes, moulding Cute 
ters, Bits, Saws, &c., &e. 


Arbor. 





Hand and Lathe Diamond Tools for dress- 
ing and shaping the faces of Emery or 





MANUFACTURER, I’. 0. Box 886, New Haven, Conn 


()rundum Wheels, 










sUURERORR RR CCEECRRRRReRERe. 


CRERUREER. RCN EEERV ce), 


95 & 97 LIBERTY ST., 111 FEDERAL ST,, 
NEW YORK. 


b= ae ASPRCIALY 


GEO. F. BLAKE MANF’G CO. 


6 VILDERS E VERY VARIETY 
OF OF 





BOSTON. 








SEND FOR CATALOGUE. 


ail STER MACHINE SCREW CO. 






Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


WOOD-WORKING MACHINERY. 


A HISTORY OF THE PLANING MILL. 
With practical suggestions for the Construction, 





Care and Management of Wood-working Machin- 
ery. By C. R. Tompkins, M.E. 12mo, cloth, $1.50. 


JOHN WILEY & SONS, New York, 
PUBLISHERS OF SCIENTIFIC AND INDUSTRIAL WORKS, 
*,* Catalogues Supplied gratis and free by Mail to order 


A NEW PATENT ADJUSTABLE REAMER, 


thoroughly tested 

and practical. A set 

of;five will ream any 
ossible size, from 
8-16 to 444 inch. 











Send for Circular. 





Feed, etc. 


LATHE 


“Star” Screw Cut 

Foot Lathe ting Auto~ 
Swings matic Cross 
9x25 in. rb 
















Scroll Saws, i Catalogue 
Circular Free 
Saws, Lathe of all our 
Mortisers. F Machinery. 





WANTED. 


A live business man to buy one-half interest in 
General Foundry. Machine and Boiler Shops, located 
in a thriving city of 30,000 inhabitants ; best of rea 
sons for offering this opportunity to purchase an in 
terest in an established trade. Address 

“MACHINIST BUSINESS,” 


Care of AMERICAN MACHINIST, 96 Fulton St., N. Y. 





_ ERNEST W. NAYLOR, 
Consulting, Contracting aud Mechanical Engineer, 


149 BROADWAY, N. Y. 
CRANES OF ALL DESCRIPTIONS. 
HYDRAULIC CRANES AND MACHINERY 


BABBITT METAL 
Cooke & Co.’s Special Brands, 
=| SUPERIOR, or jovising ana senerat use 


RELIABLE for shafting bearings 
; for ordinary service. 


Write for prices or send us a sample 
order, 


22 CORTLANDT ST., 
NEW YORK. 


A SPECIALTY, 




















B IN. GUTTING-OFF MACHINE 


MADE BY 


Betts Machine Co,, 


Wilmington, Del., 


BUILDERS OF 


| | Machine Tools 


FOR 


RAILWAY 


AND 


Machine Shops. 
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NICHOLSON FILE CO., Providence, R. I. 


Manufacturers of FILES and RASPS. 
In Quantity, greater than 
In Quality, superior to 
In Variety, far ahead of 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 


PRICE LIST. 


eee | jf. 2. | ea 

Price........ $10.00 | $12.00 | $15.00. 

Capacity ....! ¢ pt. | «4 pt. | 2 pt. 
CO. 


" NATHAN MANUFACTURING 
oe eee economies 
HOWE, TT g . Linmiteedd, emery ussee, wome «co, nts 


Manufscturers of i: kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, 171 La Salle St 


any other Maker. 





Steam Pipe. 

















ESTABLISHED 1859. 


» LeCount’s: _ Steel Dog 






Ror ‘PRICES Oo F | 





"No. INCH, PRICE, No. ~~ INCH. PRICE, | 
1 34 35 8 S ..ccs$120 | 
2 ivicse sae Small Set of 8—5.50 

| 3 34. .5O 9 2h - 1.40 
4 1 60 10 ae - 1.50 | 
5 ..1% 75 11 . BY. satel 
6 i ae 8 12 4 . 1.90 
Aree. ieee Full Set of 12-12. 3h 


©. Ww. LrCOUNT, 


SOUTH NORWALK, CONN. 








Send for New Catalogue. 


HALL STEAM PUMP C0., 
91 Liberty St., New York. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
manors Bavinson Steam Pump Company. 


WwW oo MADE FOR ALL. 
BEST PUMP “37ii2is 


PRINCIPAL OFFICE, No. ei , LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





Boiler and 
Pump Combined 


¥ ire Pump. 




















Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng 


Ere. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


FINE TAPS, DIES, REAMERS, 











LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


FOR SALE AT FACTORY PRICES BY 

Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Canal 
Street, Chicago, Hl. WA. Aller, New York; Ii. I. Snell, Philadelphia, Pa.; 
Shaw, Kendall & Co., Toledo, Ohio ; Kenne dy & Pierce, Denver, Col.; Sherriff 
& Ashworth, Pittsbur; AN Pa.; Columbus Supply Co. . Columbus, Ohio’; Forbes 

Liddell & Co., Montgomery, Ala.: J. Baur, Mi anistee, Mich.; A. Wain, De- 

troit, Mich.: Wickes Bros., E. Saginaw, Mich.; A. Leite it, yt Rapids, 
Mich.; Rundle, Spence & Co., Milwaukee, Wis.; Joshua Hendy, San Fran- 
cisco, Cal.; George W orthington Co., Cleveland, ‘Ohio ; Flynn & Emrich, Bal- 
timore, Md.; Bailey and Lebby, Charleston, 8. C.; O. B. Goodwin, Norfork, 
Va.; Walworth Supply Co., Boston, Mass.; Leeds- Barratt Co., Minneapolis 
and St. Paul, Minn.; D. Elsinger, Scranton, Pa.; Dugan Bros.. Salem, Ore; 
Wm. Gardner & Co., Brooks, Eau Claire, Wis.; J. J. 





—+—— THE -— 


BUFFALO STEAM PUMP CO. 


MANUFACTURERS OF STEAM PUMPS. 
"+++ FOR ALL DUTIES. 22%: 


5; BU FRALO,NY. 5 


Portland, Ore.; S. C 





Howden, Muskegon, Mich.; John Hutchinson Mfg. Co., Jackson, Mic h.; Port 
Huron Steam Fitting Co Port Huron, Mich.; E. F. Coole y, Lansing, Mic h.: 
Shellhorn & Rich, Che boys gan, Mich.; Tennessee Range ‘& Mfg. Co., Nash 








ville, Tenn. 


P. H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S810 Walnut St., Philadelphia. 


te Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, &vo., and our other ( Jatalogues and Cir 
culars, the whole cove ring eve branch of Science applied 
to the Arts, sent free and free pi frie oe to any one in any 
part of the world who wi!l furnish his address. 


Bridgenort Machine Tool Works 


E. P. BULLARD, Prop. 
BRIDGEPORT, 








CONN. 


ROOTS” NEW ACME HAND- BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. S. TOWNSEND, Gen. Agt.. 22 CORTLANDT ST., 

COOKE & C0., Selling Agts,, NEW YORK. 

In Writing, Please Mention This Paper. 





BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & CO, 
(Formerly of 
Beaudry’s “Up 
right Power 
Hammer.) 


Sole Manufacturers. 


Also Manufac 
turers « 


Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg, 
70 Eilby St., 
./ \Boston, 
1 Mass, 


























37 & 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





EAGLE 
ANVIL 
“$§ WORKS, 


Trenton, N. J. 










gr FLENIBLE METALLIC FILLET 


For Pattern Makers’ Use. 
d H. WHITE, 44 N. 4th Street, Phila., Pa. 





—~_—~__——~——_ LIGHTNING SCALES FOR MACHINISTS, 


7 (U, 8, STD) PAT, APP. FOR 
A.T. KOOPMAN OBICAGO. 


See March 21 edition of this paper. 

Also our New Dividers, Guide 

Gauge, &c., &c. Have all desir 

able tools of other manufacturers 

Shop Agents Wanted Everywhere. 
Send loc. for Outfit. 








The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken, 

Send for Circulars, 

The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 
cantec and 
lower price. 


WENTY YEARS WITH THE INDICATOR. 


{(Pray.] Vols. land 2 (one volume.) Seventh 

thousand. Large 8vo, 285 pp., many illustra 
tions. Price $2.50. Joun Witky & Sons, 15 Astor 
Place, New York. 


JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 











de 
So 
Julutahatahu sistuatatatataluaalatt tata 


#_|L. $. STARRETT, 


Manufacturer of 


“ |FINE TOOLS, 


ATHOL, MASS. 
































SEND Stamp For Futy List. 


fi wl lil Liu! tli hi lil Plutus ul ul | l ul ul ul l hut i tl 








eee | 
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HARLES: MURRAY= 3 
N EXTSRNEEE TREE) 
53 ANN’ ST. 4 NEw Yorr«: 














CONSULTING ENGINEERS iy THE 

AND BLUE PRINTERS. a & BROWNELL 
Machines Designed and Work. aa ANTI-FRICTION 

ing Drawings Made, ef St Th ' B : 
Ml satin 
Wonever sop, WRITE FOR ESTIMATES. “a HE ep or ris earing 
Lathes, Drills, Worm 
“et Rave meced om tie market a Hollow ( hisel Mortising Shafts of Elevators or 
achine which is just as good as our Planer Vise 


Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
m@ sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


Carriage and Woodwork Factories, please write 
us for prices. 


THE GILKERSON MACH. CO., Homer, N. Y. 





The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 
MONTGOMERY & CO., 
105 FULTON ST., NEW YORK. 














ORTHINCTON 
PUMPINC 
MACHINER 


Henry R. WORTHINGTON, 
NEW YORK, 
PHILADELPHIA CHICAGO 
ST PAUL SAN FRANCISCO 








PATTERNS called for and CASTINGS delivered 
anywhere in 





N. Y. City. 







BOSTON 
ST LOUIS 








Ue. 


=o 





SEND FOR 


Illustrated Catalo 


[ron me af T. Shriver P Co., 


333 E. 56th St.,N, Y. City, ee eg 

















CASTINGS IN QUANTITY AT FAVORABLE PRICES, 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


* eS ’T B AM 99 eae Feed Water Heateris the Best 








AND THE 
4 VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 
PUBLISHED FOR FREE DISTRIBUTION, BY 
THE BABCOCK & WILCOX COMPANY is the simplest 
' 
HEATER 
MANUFACTURERS OF on the System. 
WATER-TUBE BOILERS, Has Straight Tubes 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. ice cee ee 
HEATAND PURIFY 
THE WATER 


EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and 
Feed Water Heaters to 


BridgeportBoiler Works 


1 Bridgeport, Conn. 
Hips D POND ENCINEERINC CO., ACENTS, 


KANSAS CITY, MO. OMAHA, NEB. | ST, LOUIS, CHICAGO, KANSAS CITY, OMAHA, 


THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes 
Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER Co., Ltd., 


714 CORTLANDT STREET, NEW YORK. 


Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc, 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG, PA. 



















Ide Auto. Engines. a er and Traction 
Engines. Steam Road Rollers. Boilers of all 
descriptions. 

New York Office, FLEMING & KIMBALL, 17 Dey St. 
New England ome, JOHN Post, JR. & Co., 70 

Kilby St., Bosto: 

Baltimore Office, ~ oe K. CaREY & BrRo., 35 

Light St.. Baltimore. 





WITH SELF-FEEDING COAL MAGAZINE 
——IS THE BEST FOR—— 


a Low Pressure Steam or Hot Water Heating 


= And insures a warm house night and day. Over 
fm 14,000 im use. Keeps steam up constantly. Also Steam 
Engines and Boilers of all kinds and Machinery gener- 
eel ily. MANUFACTURED AT THE 


New York Central Iron Works, 81 Exchange St., Geneva, N. Y. =p 


a Send for Illustrated Catalogue with full deseri tion & = 
: = and price-list. Agents wanted. B.— Correspondence 
solicited from Architects and persons building. 


The RODPES Live-Steam Feet-Water Pure, 


Guaranteed to Prevent Scale in Boilers. 


Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINCFIELD. OHIO. 


SATENT OILERS, CYLINDER SIGHT 


FEED CUPS. 
Government eenetadia 
POP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers. 
J. E. LONERGAN & C0., °****-iNisters. “"° 
* . *y , 
211 Race Street, Philadelphia, Fa, 
1888 CATALOQUE FREE ON APPLICATION. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
THE BEST 


Non-Conducting Covering for 
Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold / 
in bags of 110 lbs. each. Beware of 
jmitations. Send for circulars. 


FOSSIL MEAL C0., 2 Cedar St, N. Y. 


A. GIESE, Sole Proprietor. 


SIMPSON § CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
and grease from the ex- 
haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and rvofs 
of buildings ; it protects the 
latter from injury, and pass- 
ers by from annoyance 
and damage; Send for cir- 
cular to 


KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood 8Sts., Phila., Pa., 








Using any kind of water. 














{cade-mang 








JOSEPH DIXON CRUCIBLE CO. 
piece = 4 nett AB N. J: 





Pencils, Graphite Car Grease,G raphite Perfect Lubri. 
eator, Belt Grease, Crucibles, Plumbago Facing, 
Smoke-Stack Paint, etc. 


WESTCOTT CHUCK (l., Formerly Qneida Steam Earn & Foundry Co, ONEIDA, i} y 


Under .r Westcott’s Patent. 








___ Capacity Little Giant Improved, 
[Ro Diameter. _ Holding Drills. 
on 14 i ine h. | Oto % inch, = 
0 | wy 0 to is “ — = 
1 234 * 0 to id | 

| 2 Bue Otol =“ | 

| 24\| 4 Oto 1in.,ex. strong. | 

end lor vala nt ls i|¢é * Oto iM inch. | 
| 4 6% “ Oto 2 - 





Hydrostatic Machinery 


PUMPS, 
PUNCHES, 


Accumulators, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, &c. &c. 


WATSON & STILLMAN, 204-210 East 43d St., N.Y, 


\ aa , i 
i | ; 
IMPROVED INDEPENDENT CHUCK. 
Made by THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S. A, 
SEND FOR ILLUSTRATED CATALOQUE. 
NEW CATALOGUE. * 


mye ae NEW CATALOGUE OF 


THE HOGGSON & PETTIS MFG. CO.|CUSHMAN CHUCKS 


Est. 1849, NEW HAVEN, CONN. 
JUST ISSUED. 


1) | E p f N ) f NT CH | [ KS Containing new designs. Sizes and prices sent free 


on application to the 
(See Am. MacurnisT, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for CUSHMAN CHUCK 0. 


particulars of our latest improvements. Different 

from other makes, and we claim several points of HARTFORD, CONN. 
superiority which we submit to the judgment of 
mechanics. 


THE 0. £. WHITON MACHINE 6O., 


NEW LONDON, CONN. 


THOS. H. DALLETT & 60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE, 























cen AND CORUNDUM WHEELS. 
Wheel Machinery and Flint a. 





Write for Circular, 





All goods manufactured by us are guaranteed to give 
satisfaction. Give them a trial on their merits. 


Springfield Glue and Emery Wheel Co., springfield, Mass. 














= 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 








PECKS P&T: DROP PRESS. 


BEECHER & PECK, CONN, 








Send for Catalogue just published. 


“| UNIVERSAL RADIAL” 
eal) Ff RADIAL DRILLING MACHINES 


‘== THREE DESIGNS. SIX SIZES. 
zEMBODY ALL DESIRABLE FEATURES 


PRICES$450 °& UPWARD 








STANDARD 
PUNCHES. 


SQUYVHOYd' 


i 


| 
7 eSUNIVERSAL RADIAL DRILL Co 
A CINCINNATI. ©O.U.S.A. 


LATHE 
Center Grinder 


“1331S GNV NOU! 
103 Q}VIBA UO 
KALSAS LSHue 





‘ly JON 30IN0Ud 



















DRILL PRESSES. 













BICYCLES. 


TAP DRILL GAUGES. 
CUTTING-OFF MACHINES. 








For trueing hardened 
centers in place, 


A cheap and effective tool, 
needed in every well-reg. 
ulated machine shop. 

Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON. DEL. 


FRICTION CLUTCH PULLEYS AND 























CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 


North Adams, Mass. 


CYLINDER BORING AND 
FACING MACHINE. 


Made any size required. Will bore cylinder and face off 
the ends at same time. Built strong and powerful; has 
variable feed that feeds either way. 


PEDRICK & AYER, 














Send for Lllustrated Catalogue containing more information 
i 


concerning Graphite and its uses than is in print elsewhere 


in any language. 


Or ARTHUR APPLETON, Selling Agent, 45 Cortlandt Street, N. Y. 


1025 Hamilton St,, Philadelphia, Pa. 














et 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Beatora, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluabie 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. CO. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN S8T., CHICAGO. 


WOOD-WORKING MACHINERY | 1, V7. FOND MACHINE C0, 


For omy Mills, Furni- 
ture, Chair and ‘Cabinet 












Hy PAT'D JUNE 14 1887, 





Manufacturers of and 
Dealers in 


ing. Send Stamp f Mp “SZ 
tad catioeeeco” ~” | [ron Working Machinery. 8 
Rollstone Machine Co, | ,,Jmproved Iron 


Planers : 
45 WATER ST., cialty. “Peed, —. 





Fitchbur; Mass, | ented Feb. 9,1886. 
sd Belt FT riters: pes pat- 
ente 





EXHAUST TUMBLING BARRELS. | 140 Union st., 
Worcester, 


Henderson Bros.|__ == 








MARUTEOTURE, = COMPLETE STEAM PUMP 
> WATERBURY, CT. ONLY SEVEN DOLLARS 
Send for Circular. “YOUR <~ «Ga were 





TO US FOR PRICES.: 


Van DuZEN'S PATENT 


WANN ED] 0)4 = io an Rt os 


~SOLE MAKERS 
INCINNATI, 


= SHAPING MAGHIES 





ee 
————_— 










FOR HAND AND POWER. 
6’’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





ee 

Esa wtih z Lathes, Hand pe Lathes, woes MANNIN right D pute 
nes. gen 

MOORE, gy te STREET, New Y 








HUGO BILGRAM, 
440 N. 12th St., Phila., Pa. 
Moker: of all kinds of 


Se MACHINERY. 


Poscial facilities for Accurate 
ork. 










Bevel Gears cut theoret- 
ically Correct. 


BOLT 





NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING = MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


Sa \) UNIVERSAL #?PLAIN 


MILLING MACHINES 





| STLYE. “a 


H. B. BROWN & CO, 


EAST HAMPTON, CT. 


EXGLUSIVE SPE CIALTY | 


ati CINCINNATI MILLING MAGH C° 
>CINCINNATI. O< 








t 





sh. SHIDERS Ss 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. YONKERS, N. Y. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 
THE AERATED FUEL COMPANY, ..4. sutiarn, Generar Manacer, SPRINGFIELD, MASS. 
REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W. S. COLLINS, 171 B’way,N. Y. J. M. DAVIDSON, Columbus, Ohio. 
CHILION JONES, Gananoque, Can, |. C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO.,170 Lake Street, Chicago, Ill., and gm 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo § 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 


(YS) ONL lie DLOWERS, EXHAUSTERS, =| 


} rbul HEATING FURNACES. 
ay FF r\ 1 GES juno BLOWERS, BLACKSMITH DRILLS. 
















Sept. 29, 1455 
July 5, 1887. 
Feb. 5, 1889. 
Feb. 5, 1889. 











trae WNOZLOWLY 


HILL, CLARKE & CO. 











' MACHINERY 


MACHINE SUPPLIES 


FOFrR, 


WACHINE SHOPS. 
156 Oliver Street, - 





BOSTON, MASS. 
ADAMS AUTOMATIC 


BOLT~NUT THREADING MACHINES 





MANUFACTURED ONLY BY THE 


| CAPITOL MANUFACTURING CQ. 
Osi lorXere} 








ACHINER 


For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
| RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 


CURTIS & CURTIS, 
Successors to FORBES & CURTIS,” 
G6 JOHN ST., Bridgeport, Ct., U.S.A. 
MANUFACTURERS OF 
The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 


Pipe ¢ ~~ * and gratending 
hine, ete. 





j Manufacturer, A portable cuttin and thread 

j ing machine with which one man 

} S. _G ODYEAR, W t can with ease thread pipe up to six 
a er ury, im inch diam. No vise is required. 

SEND FOR ILLUSTRATED CATALOGUE, 








Almond Drill tuk |W 


Sold at all Machinists’ 
f Supply Stores. 


me 

T. R. ALMOND, 

88 & 85 Washington St. 
Brooxtyrn. N. Y 

OUR 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in stamps efor postage). 


Chas. A. Strelinger &Co., Wee? Detroit, Mich. 


.C. YOUNG & CO., issn of 
w. megane Lathes, Hand Lathes, 
T POWER LATHES, SLIDE RESTS, ETC. 










Adjustable Clamping Blocks. 


A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 
yards, scrap piles and ¢ onfusion about 
your shops. Send for descriptive cir- 
culars and prices. 


ENERGY M’F’G CO., 











~ WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E. SIXTH ST.,, 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 





MADE. 
“T11H $.3900 


“09 SAW QUYOWT 







$45 WILL BUY 


, THE BEST RESAW ATTACHMENT 





Gp This Twice! Now Rain! 


-“ngineers, Machinists, Steam Fitters, Boiler Makers, 
r . yw that matter any Intelligent Man, located in, or 








visiting, any part of the country where Steam Boilers 
are in use, can learn of an excellent opportunity to make 
m we by’ introducing a small article for which a demand 
exists on every Steam Boiler, large or small. Sample 


can be carried in the pocket. Address, enclosing 4 cents 
in Stamps for full particulars, and mention where you 
aw this. Postal Cards not noticed P. O. Box 906, 


Philadelpnia, Pa. Splendid field in this city. 
NVW AZT Y 4Of 814) ut Suryjou,, $2 24ayL 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil- 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 











CARY & MOEN CO. 


ERY DES 


Pr 
ol CCLOrall 








TEEL Wife OF 


1216 & 1123 S. 16th STREET, - PHILA., PA. 


PATENT BUREAU 


L. A. McCARTHY, J.B. SABINE, 
Manager. Attorney-at-Law, 


181 BROADWAY, N. Y. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost In Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 


COST OF COTTON-WASTE. PRE- 
} sd DRIPPING AND SPATTER- 





Room 47. 








pom 






A POSITIVE FORCE FEED with the 


ea eee mows Seer eck peau ATION and 
GREATEST CONVEN YCE in opera- 

P. BLAISDELL & CO., tion yet attained in any device for the 
lubrication of machinery. Works 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


equally wellin every possible poaition. 


Lackawanna Lubricating Co,, 


= 41 Coal Exchange, Scranton, Pa. 


RECULAT RS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the Ame rican and Southern cotton 
oil companies. Over 700 of our reducing valves were used by one car-heating firm 
last year. Send for description to 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 

















Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG ALLSTADTER CG." 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


ACME MACHINERY CO. 


Manufacturers or ** ACME ’”’ 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 


Quick-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGING S. 























PAT. DEC. 5, 1882. 
PAT. DEC, Me 1883, 
PAT. AUG, 25,1885, 














WOHES- WOL DBI « 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


4) ® ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
Phosphor tbronge OF THE U.S.PATENTS. 


KEUFPEL & ESSER G0,, 127 FuLton st., NEW YORK. 


#ACTORY: HOBOKEN, N. J. 


Manufacturers of DRAWING MATERIALS, &c. 





77 GENUINE 
INGOTS & MANUFACTURES 
PAR OUR 


REG] nADE MARKS 











‘SUPERIOR SWISS” DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELLOS, Blue Process Papers, Scales, Trian- 
giles, T’-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION, 


$100 Reward. 


To stimulate the inventive genius of the 
Machinists of the United States, we propose 
to pay the above amount on Sept. Ist, 1889, 
to the machinist submitting to us the 
most Original and desirable 
improvement not already ap- 
plied to our Standard Engine 
Lathes. 

This will not interfere with your rights as 
patentee ; Wwe merely reserving the first right 











Naval Size 10x34x 
Constructors 14g in. Com 
Architects. plete pocket 
Builders book. All 
Mechanics. practical prob 
Assayers. lems solved at 


Mechanical. 
Marine. 
Electrical. 
Mining. 
Hydraulic. 
Heating. 


+S 
eee 
9s3 
S2a 
hy as 
an 
o 





7 . Sanitary Chemists. sight. Mailed 
to purchase said improvement or operate Military. Scientists. on receipt of 
. Students. 75 cents, 


same under a royalty, upon such terms as 
may be agreed upon. 

The money has been deposited with the 
AMERICAN Macutnist, and will be remitted 
by them upon our order to the successful 
competitor decided upon by us, whose name 


R. ©. SMITH, No. 1 Broadway, N. Y. 
BARGAIN LIST OF SECOND -HAND 


MACHINERY. 


#2275 H. P. Harris-Corliss Engine. 
werd ‘orliss E ngine (« ‘orliss Ste am E ng. ( ‘0.) 





1 

will be published by us in this space Sept. : 24 50 
4 i. P. Portable Eng sine. 
y 


5th, 1889 issue. 
Drawings must be submitted to us on or]iz “ —— 
6 Vertical dats and 15 H. P. Vertical Boiler 

before August 15th. on combination base 
18x10’ Eng sine Lathe, with power cross-feed (Wright. 


16x 8’ 5 “  (Porter.) 
16/’x 6° a *  (Porter.) 
16x 6’ ad * Hollow Spindle (Blaisdell.) 


10’’x 3’ Hand sa (Chandler.) 
No. 3 Marsden Stone Crusher. 
These machines are in PERFECT order and are 
practically as good as new, and will be sold LOW 
' ag forcash. If you find nothing on above list which 


meets your wants, write for our COMPLETE list of 
CINCINNATI, OHIO. 


SECOND-HAND MACHINERY. 
("See Advertisements, pages 15 and 16. 


S. L. HOLT & BART, 


67 Sudbury St., Boston, Mass. 





SOUTHWARK FOUNDRY & MACHINE CO,, 


PHILADELPHIA, PENNA. 





BOILERS. 
TANKS. 
STEAM 

HAMMERS. 
HEAVY | 


| BLOWING rm 
REVERSING 
ENGINES. 

CENTRIFUGAL 


_ om na | PUMPS. 
CASTINGS. ~ on a eae STEAM PUMPS 
SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


BEMENT, MILES & CO., 


T ot DHLPHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


HILLES & JONES, WILMINGTON, DELAWARE, 


+ nen gh OF 
MACHINE bie ©] Ls, Forvoad Shops, Locomotive and Car Builders, etc. 
= ey —— 


IMPROVED 
BOILER PLATE 
PLANER. 





























EIGHT SIZES. 


8’x20’ Length 
- of cut. 


STANDARD TOOL CO., 


ATHOL, MASS., 
MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
oonce Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 
The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 


speach “iin Cth Floss Bolt and Nut Machinery. 
ELEVATORS, ign 
STEAM AND BELT POWER. 


THE D. FRISBIE COMPANY. 
114 LIBERTY STREET, NEW YORK. 


the United seg mead roc. for Cata- | 4 Sizesand Styles of Tappers. 


logue, Stationer 3 Sizes ¢ Styles of Washer Machines. 
THE FINEST OF MBOWA NICAL TOOLS A SPECIALTY, ines and Styles of Washer Machines 
C. B. JAMES, 98 Lake St., Chicago, Ill. 



























12 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 


2 Sizes and Styles of Nut Machines. 





3 Sizes and Styles of Spike Machines. 
2 Sizes of Car Link Machines. 
THE WATER MOTORS 3 Sizes of Car Pin Machines. 


OF THE 7 Sizes and Styles of Wire Nail Machines. 
BINGHAMTON HYDRAULIC POWER Co. 
BINGHAMTON, N. Y. 





5 Sizes and Styles of Bulldozers. 


Also large variety of Tools in this line, making 










THE most efficient and the | complete outfits for Bolt shops. Catalogue sent on 
most economical means of ob- 
taining small power. A Motor | application. 
which does the greatest 
amount of work with 
™) the use of the smallest 
stream of water, and 
which is best adapted 
for running both 
cheaply and most 
efficiently Printing 
Presses, Blevators, 
Church Organs, Cc offee 
Mills, Sewing achines, 
Lathes and Dental C ontri- 
vances, and in fact any piece 
of Mechanism. 

Write for descriptive circu- 

=lar ard prices. Mention this 
—— paper. 


THE OPEN SIDE TROM PLANERS. 


Their value and efficiency are uni- 


Apply to 


THE NATIONAL MACHINERY 6O., 


TIERFEIN, OTITO. 





dy ODS) wd v (0) 505) 010) 4 SR 
RED et OW <® “45 é Se 





& ~ 
BABBITT METALS 


PAUL S.REEVES alg 
760 8S. BrRoapD St. 














versally acknowledged and endorsed. 








DETRIGK & HARVEY, 


Manufacturers, 


BALTIMORE, MD. 


SHELLENBACK PULLEY LATHE 
Pulleys Turned and Bored Simultaneously. 
t2™ The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 
RICHMOND CITY MILL WORKS, 

















RICHMOND, INDIANA. 


[Junz 20, 1889 
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NEW |_TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
= in Steam Consumption and superior regulation guar- 

= anteed. Se if-containe d Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
10 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill, 
SALES AGENTS: W1 L. L. SIMPSON, 18 CORTLANDT STREBT, N. Y. { ROBINSON & CARY, St. Paul, Minn. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING'S PUMP GOVERNOR. 


For use in returning the water of condensation t 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating s — ms is greatly reduced be 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary 
ing quantity of watertv bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toa minimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Tra Blessing’s Water Circulator and 
Pur fier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N.Y 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


§ 33d and Walnut Sts., Branch Office, 151 Monroe St., 
PHILADELPHIA. an CHICAGO. 


OVER 25,000 ENGINES IN USE. 
GUARANTEED Sar ek teas Gao tome ANY its ee 


JOHN McecLAREN, 


BUILDER OF- 

















og 





WESTON ENGINE CO. 
} PAINTED POST, N. Y. 













ARMSTRONG CORLISS 
cm) ENCINE. Engines, 

4 O Workmanship ( AIR 
bag agll Ompressors 





a ., and 
Nee BOILERS. 
HOBOKEN, N. Jj- 


New York Selling ‘ioe H. J. BARRON & CO., 40 Cortlandt St 


The BECKETT FOUNDRY or CURTIS RETURN STEAM TRAP. 


The “MUNZER” 
; Corliss: Engine 


SEND FOR CATALOGUE, 


J.A.FAY & C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


Band, Scroll and Cire roular Saws, Re- | 
sawing "Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, etc. 


= A] of the highest standard of excel- 








For returning steam, 
condensed under pres 
sure, automatically in- 
to the boiler, under 
high or low pressure. 
Manufactured by 


CURTIS REGULATOR (O., 


Boston, Mass. 








CINCINNATI, 
w OHIO, U.S.A. 


General Agencies: ’ 

er 109 Liberty St., N. ¥. 

G6 N. 4th St., Phila., Pa. 

108 6th Ave., Chicago, Tl. 

210 S. 3d St., Minneapolis, Minn. 
= 707 Market St. St. Louis, Mo, 

Send for Circular No. 17. 














= lence. 
=" W.H. DOANE, Pres. D. L, LYON, Sec'y. 
MACHINERY ON HAND. 

16 in.x42 in. Planer, Rridgeport, new 
22 in. x5 ft. = Hendey, new. 
22in.xd ft, = Powell, 
24in.x6 ft. 2s Powell, 
30 in. x8ft. 1" ** eac 4 Atherton, Powell& Hl & Yue w * 
36 in.x6 ft. Lowell Screw Planer, cheap. ai 7 Pe 228 
38 in.x]4 ft. Betts, good. In view of the increased demand for our 


36in.xl0 ft. New Haven, 
6-4-10-12-15 in. Crank Shapers, 
15x20 in. Friction Shapers. 


20-24-26 and 32 in. Geared Shapers. 


24-26 and 3 in New England, we have opened at 
l2in.x6 ft. Fngine Lathe, Young, new, 


ina ft Blaisdell, « | 28 & 25 Purchase Street, Boston, 


14in.x7 ft. ™ Bogert, 

l5in. x6 and & tt. ss Porter, Y z 

l6in x6 and 8 ft. as Blaisdell, id n connection with Messrs. CHANDLER & FAR- 
16-20 in.x6-8-10 & 12 ft; Ag « | QUHAR, of that city, a depot for the exhibition 
Different Makes, * | and sale of our 


18 in. x8- 10-12 ft. 
20 tm. x8-10-14ft. 
Bridgeport, 


Win. any length Be a id 
Wheeler, fair 


Win.x12 ft. 

2 in alate *  Milew ee. IMPROVED ENGINE LATHES, 

24 in. x8-10-12 ridgeport, new, 

in x16 Now —e cheap. | BRASS WORKING TURRET LATHES, 
>in. x 

28 in. x14-16 & 18ft. Engine Lathes, F. new. SHAPERS, DRILL PRESSES, ETC. 
26-36 & 50 inch Pulley Machine, Steve ae good, an F 

Be ment Ger Axle Lathe, " ss t#7" Complete Engine Lathes, Automatic Stop. 

2in, D . Sm ry : 7. ae 

sD 38 95 38 inch Drills Binisdell, ow oe Complete Drill Presses, Automatic Stop. 
24-25-28 Binch “ C, Ks ©” No charge for extra features, 

24in. Plain Drill, Pond. fair. ill 7 st pce : ; 

42 in, Drill Bk. G. & Feed, ADF bg . E.Co good. te Complete Machine Shop outfits a specialty. 
5ft. Arm Universal Radial Dri new. ca t s s 

( Jabinet Turret Lathe, Lodge, Davis & Co, “ ‘ All tools f. 0. b. Boston. 

No. 2-4 Screw Machine, Brown & Sharpe. ” 

Ames Index Milling Mac hine, fair. 

No, 2 Garvin Hand Miller. Re 

Wood & Light, Heavy Miller, Al, 

Lincoln Pattern, good order, s 

No. 1 Land j 3 Unive rsal Mille ar, Brown & Sharpe, new. 5 

No.2 Plain 


fair order. 
No. 3 Surface Grinder, iy Se 
# in. Gear Cutter, each G ould & i. 4 & P. 


Cold Rolied Shafting in Stock, Send for List. Write 
for what is wanted. 


E. P. BULLARD, 


62 College Place and 72 Warren Street, New York, 


23 & 25 PURCHASE ST., 
BOSTON. 


WORKS: CINCINNATI, OHIO. 
G37" See advertisements, pages 14 and 16. 
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FUBULAR BOILERS. md 


a. HEAVY FLY WHEELS 

p ASPeCIALT 

“s ES UP TO 
@6 FT.DIA. BY 10 FT FACE 


FRICK COMPANY, Builders, 


WAYNESBORO, PA. 











Eigse Corliss Engine 


NON-CONDENSING, 
CONDENSING © COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, | 


69S. ClintonSt.,Chicago, | 
WESTERN ACENT. 








‘ A GENUINE “CORLISS.” 





JRoBERT \/HITERIE, 


MAN ang NS. Se 


CORES ANES|| 


SLIDE VALVE ENGINES 
STATIONARY BOILERS, 
GENERALMACHINERY, 
IRON AND BRASS CASTINGS 


NON TOREOR 


BUR 
ony. 









COAL AND IRON EXCHANGE, = 
Cor.CorTLANDT & CHURCH ST. 





SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 


THE PORTER-HAMILTON, 











VAN DUZEN 


IGAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 
No Extra WATER RENT 
“ or INSURANCE. 
| INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAPE end ECONOMICAL. 


Van Duzen Gas Engine C0., 


\. 60 E. 2nd St., CINCINNATI, 0, 











— —— — ——— —_ _ 
The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


a 


VOLNEWY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 














Send $1.00 for 
Catalogue D. 


Over 550 Pages 
fully Llustrated. 


FRASSE & 6O., 
FINE TOOLS 
& SUPPLIES, 


92 PARK ROW, 








cuanecs from [5 to 400 sm ll 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue 


SAW MILLS #GENERAL MACHINERY 

















NEW YORK. 





NEW YORK STORE, 46 Cortlandt St. 
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NO. 3 UNIVERSAL CUTTER & REAMER GRINDER. 


MADE BY BROWN & SHARPE MFC. CO., PROVIDENCE, R, I. 
SEND FOR SPECIAL PAMPHLET. 


THEsSTIMOonNniIA Ts. 
Cooke Locomotive and Machine Co. 
BROWN & SHARPE MFG. CO., Providence, R. I. PATERSON, N. J., June 12, 1888. 
Replying to your favor of May 16th, we are very much pleased with the No. 3 Universal Cutter and 
it does its work well and gives good satisfaction. 
Cours truly, JOHN 8S. COOKE, President. 


Gentlemen 
Reamer Grinder purchased from your Company. 


Poole & Hunt, Founders and Machinists. 


BROWN & SHARPE MFG. CO., Providence, R. I. BALTIMORE, Mp., May 14 , 1888. 
We have hi: “ one of your No. 3 Universal Cutter and Reamer Grinders in use in our establishment for 
and find it a very useful and efficient machine. We consider it a very important part of the outfit ofa 
We are, Yours truly, POOLE & HUNT. 


The Mergenthaler Printing Co. 


Gentlemen 
nearly five years, 
well-equipped machine shop. 


BROWN & SHARPE MFG. CO., Providence, R. I. BALTIMORE, MD., May 18, 1888. 
Gentlemen We have had one of your No. 3 Universal Cutter and Reamer Grinders in use in our works since Fe brus ary, 
1887, and find it a very useful and v alus able addition to the list of modern improved tools for machinists’ use. Its simplicity, 
wide range of adaptation and economy of time in use, commend it very strongly to progressive men in our line of business. 
Yours truly, THE MERGENTHALER PRINTING CO. 


Whitely, Fassier & Kelly, Proprietors Champion Harvesting Machine Works. 


BROWN & SHARPE MFG. CO., Providence, R. I. SPRINGFIELD, OHIO, U. 8. A., June 1, 1888. 
Gentlemen We have use d one of your No, 3 Universal Cutter and Reamer Grinders in our fac tory for quite a while, 
and we wish to say to you that it is a splendid tool. Its work is entirely satisfactory to us, and we consider it an indispen- 


sable tool and could not well do without it, and we cheerfully recommend it to the public. Yours truly, 
JAMES A. DICUS, Superintendent. 
The Warder, Bushnell & Clessner Co. 
RROWN & SHARPE MFG. CO., Providence, R. I. SPRINGFIELD, OHIO, May 18, 1888. 


Gentlemen :—Replying to your favor of the 16th inst., would say that the No. 3 Universal Cutte: vr and Reamer (irinder 


we purchased from you nearly four years ago is giving us the very best of satisfaction. We have a number of different 
tool grinding machines for Cutters, Mills, ete., but your No. 3 Cutter cage Reamer Grinder isthe most conveniently arranged, 
and is applicable for grinding all kinds and styles of milling cvtte rs, We have not yet found a cutter that this machine 
could not grind and make a perfect job of it. Yours truly, THE WARDER, BUSHNELL & GLESSNER CC 


WESTERN AGENT, S. A. SMITH, 23 So. CANAL, ST., CHICAGO, ILL. 











NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 


UNIVERSAL 
Radia 


Drilling Machines, 


NEW PATTERNS, 1887. 


Increased Power. Great Strength. Arm 
Rotates Freely. Quickly Handled. 
Drill-Head Balanced. 


Patented May 10, 




















1887. 


THE YALE 8 TOWNE MFG CO 
STAMFORD GONN 
“NEW YORK CHICAGO PHILA.BOSTON 


JENKINS BROS, VALVES. 
¥E& very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “Trade Mark.” 

$} hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 














SILAPERS, EXNGINE LATHES AND DRILLS. 
LODGE, DAVIS & CO., CINCINNATI, OHIO. 


20 ine hvU prig ght Drills. 25 inch Back Geared, 
2 and 
82 and 40 inch P ower Feed Drills. 







IT WILL PAY YOU. 





- WRITE FOR PRICES, 


and 20’' Crank, 20,26”, 32’ ’ Geared, 
27’, and 38”. 


CHICACO, 
Cor. Lake & Canal Sts. 


SHAPE -s, 15 
ENGINE A THES, 17,19”, 21”, 4", 
(See Rit . nt, page 15.) 
BOSTON, 
23 & 25 Purchase St. 


ELE. GARVIN & 00, 


15 and 20 inch Crank Shapers. 
NEW YORK, PHILADELPHIA, 
115 Liberty Street. 19 North 7th St. 


GOULD & EBERHARDT, 


Near Market St. Depot, 
NEWARK,N. J. 


EBERHARDT’S 


PATENT 


DRILL PRESS. 





Universal Milling Machine. 


EBERHARDT'S 


Patent 


GEAR CUTTER. 


Sizes, 18, 25’, 36”, 
50’, 60’’, 84”. 


‘s[1Iq Puy sourgovyy Zuri ‘sieuelg ‘seqywy] ‘sjoOL gs 
S19FIOM UOIT pUV ,S}SIUIYOVp JO SidINjoRNUey 





$ -zepz0 0} SutmnqoRsNUVMI JO Spury [[¥ 10J Sfooy, sR1I9edg 


Gear and Rack Cutting, Milling 
and Index Drilling to Order. 


LAIGHT & CANAL STS., NEW YORK, 





GEAR AND RACK CUTTING TO ORDER, 





THE PRATT & WHITNEY CO. 





> EXartford, Conn. *< 


Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES. 
KNURLING TOOLS. 


CUTTERS FOR 


THE Tzeraor SLUR WHEELS, 








WESTERN BRANCH, 100 WEST WASHINGTON ST., CHICAGO, ILLS. 





THE BILLINGS & SPENCER COMPANY, 


ae a ae ee 


ANU FACTURERS 


Billings’ Imp 


roved Combination Pliers. 


Drop Forged from Tool Steel, 


DROP FORGINGS"™ ©i2%.!-2,27 Steelter slecte 






Guns Pistols, Sewing 
‘Machines, 


a TOOLS 


Machinery Generally. 


Send for Illustrated 
Catalogue. 





WARNER & SWASEY,| 


CLEVELAND, 
OHI. 





GLOBB VALVS ONUVOEZ. 


Brass WorKING MACHINERY. 
ILLUSTRATED CATALOCUE ON APPLICATION, 





Cuts, Photographs 
n application. 
Lowell, Mass., U. S. A. 


Manufacturer of ENGINE LATHES 
fo 


from 16 to 48 in. swin 
and Prices furnishec 








W. FIFIELD, 


yuu 
apg 
gus 
s 
















Giear Wheels 


order, or cut teeth on g blanks sent to me, 


all sizes to six ft. dm. 


cheap g. Small cast g. Ready made brass g b 
prices. Bevel g with 
g, $l. Facilities como 


and Gear Cutting.—I make g to 
Of all kinds. pnd 
Small orders or large ones. Fine 
mail at hg 
perfect planed teeth. Hand Book on 
tote Terms reasonable. Send for cat. 
. GRANT, 66 Beverly St., Boston, Mass. 













Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, or 
anyenng in Machinists’ Tools or Sup- 
plies. 


W. P. DAVIS, 


Rochester, N. Y. 


=| Works at North Bloomfield. 





REMOVAL 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the ee: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms forthe men ; fire 
proof two-story pattern storage; blacksmith sho’ 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. 
is an elevated railroad for the — distribu 
tion of raw materials, and a railroad running’ 
through the machine shop for saineene. The whole 
plant is supplied with the incandescent system: of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
le ngths; also light traveling cranes, which serve 
every tool, and anumber of jib cranes in the foun- 
dry and se ratch rooms. The popes! A has capacity 
for making the heaviest class of castings 

All our tools are expressly Semned for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and CFFICE, 111 & 113 Liberty St., WN. Y. City. 
NEW SHOPS, Plainfield, WJ 







= 





J. M. ALLEN, Present, 

Wa. B. FRANKLIN, Vice-Presment. 
F. B. ALLEN, Sreconp Vicr-PREsIDENT. 
J. B. PIERCE, Secretary & TREASURER. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


y-wrKeEaco., TWIST DRILL GAUGE. 


Fine Machinists’ Tools -E. Boston, Mass.—Send for Circular. 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. Gray Co., 


477-481 SYCAMORE 8T., CINCINNATI, 0. 











NGS. ee 
BUFFALO STEEL POUNDRY, 


>> 
¢ <— BUFFALO, N. Y. 








27x27" x8! 











PLANER, 








Tre}endey ce e 


BRASS 


IRO NS RKING MIA 


F TOOLS 


AINE vc 
HIM oamicron 


-SEND For Our CATALOGUE 








99 J.m.cARPENTER 


PAWTUCKET.R.1. 
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Manufacturer 


APS & DIE 
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